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By R. F. HARTENSTEIN 
President, 1955-1956 


The President's 


Golden Anniversary Address 


Ras 50TH Anniversary Year of our Society 


will soon be history. To have our National Tech- 
nical Conference here in Boston is a fitting climax 
to an unusually eventful year. Fitting because ou 
first National Convention, as it was then known 
was also held in this city 

During this Conference we are acknowledging in 
many appropriate ways the farsightedness of the 
founders of our Society. From the very beginning 
they saw not only the advantages of an Illuminat 
ing Enginering Society, but also some of the great 
future potentials of lighting. Even so, how amazed 
they would be if they could gather here with us in 
soston today to look upon the advancements that 
have been made since that first 1.E.S. Convention 
I am sure they would be astounded to learn of the 
veritable miracles their descendants have per 
formed in contributing to the comfort and well 
being of nearly all of the 165,000,000 people living 
and working in our nation today. Is it any wonder 
that this 50th Anniversary Year has been filled 
with I.E.S. activities, events and celebrations? 

To begin with, nearly all of our Sections and 
Chapters had at least one meeting with the L.E.S 
50th Anniversary as the keynote. And in addition, 
overall activities throughout the Society showed 
marked increase during this anniversary year 

It is a pleasure to report that the nine Regional 
Conferences held during 1956 set a new record in 
total attendance. I would like to express my sin 
Chapter 


cere appreciation to the Section and 
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officers and to the Regional Program Committees 


responsible for this successful activity. Last, but 
by no means least, I salute our Regional Vic¢ 
Presidents who turned in magnificent records of 
achievements during the year. They are continu 
ing to give excellent leadership and guidance to thi 
Sections and Chapters in their respective Regions 
Regional Vice-Pres 


Regional Conference 


I also want to thank the 
dents and members of th 
Committees for the attention, far beyond the call of 
duty, that was given to my wife and me at each 
We both enjoyed 
We will 


always remember how gracious they were to both 


of the Regional Conferences 


meeting so many members of the Society 


of us 

I wish to compliment the Regional Publicity 
Chairmen for the excellent publicity the Society 
received from newspapers in every city where the 
1956 Conferences were held. I don’t believe we ever 
before received such wide publicity. This accom 
plishment was due in part, I am sure, to the fact 
that each Regional Publicity Chairman was aided 
by news releases furnished by our Public Relations 
Consultant, Herbert Cornell. 

Our Regional Activities Committee has been very 
active during the year under the capable leadership 
of our Junior Vice-President Kirk Reid. The work 
of this committee is of great assistance to Council 
At their meetings, which were usually held the day 
before Council meetings, they discussed problems 


in the various Regions and brought recommenda 
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to Council that were well thought out and 
carefully reviewed. One especially important 
recommendation of this committee was presented to 


Council in June. This was for the formation of an 


additional Region of I.E.S. For some time con 
sideration had been given to dividing the Southern 
Region into two Regions. Its territory included all 
or parts of 10 states. There were within its bound 
aries 12 Sections and Chapters with still more in 
prospect. With this number of Sections and Chap 
ters spread over such a large area, the Regional 
Activities Committee and Couneil realized the diffi 
Regional Vice-President properly to 


Therefore, 


ulty of the 


look after and serve all of these groups 
upon recommendation of the Regional Vice-Presi 
ent of the Southern Region, with approval of all 
the Sections and Chapters in this Region, the Re 
Activities Committee 


gional approved and pre 


Couneil for action the division of the 
Region into two Regions, each with 
Vice-President 

June meeting 


r 1, 1956. The 


as the Southeastern Region, to include thre« 


Approval was given by 
This division will be 
Regions will be 
ons and three Chapters ; and the South Cen 


rion, to inelude three Sections and thre« 


s. The number of LE.S. Reg 
eased from 10 to 1] 
Sections and Chapters had an unusually 
It was also very gratifying 
erest in establishing 
tharter 
and 
ew ( hapters will 
ter, Amarillo 
neadaquarters at » l ) rm f 
Canada; Yankee eadaqualr 
Chinook 
Province of erta, Canada 
mmittee and Headquart 
ertainly deserve a “pat on the 
outstanding January Anniversary 
NATING ENGINEERING. Many compli 
ters have been received at Headquarters 
s particular issue. This Committe 
constantly striving to improve our 
ation and publish our Technical and 
naterial for use by all of our members 
magazine. It is the one visible 
and frequent contact between the Society 
embers. During the year this Committees 
hed a revised edition to “IES Divi 
ends,” which was distributed at Regional Confer 
ences and sent to all Sustaining Members. In order 


1 perso! al touch to the copies sent to Sus 


The President’s Golden Anniversary 


taining Members, a letter over my signature called 


attention to this annual report and pointed out 


that it gave a picture of the Illuminating Engi 


neering Society’s contribution to the lighting in 
dustry and to the public served by that industry 

Another deserving recognition 
work of our Membership Committee in 


all vear event 
as the 
obtaining new members. Altogether 1178 members 
were added to the society through the coopera- 
tion of the National Committee and the Section 
and ¢ hapter Membership Committees. Our total 
membership at the close of the year was 8,480. It 
Is my sincere hope that next year our Section or 
Chapter officers and Membership Committees will 
take a personal interest in each member with the 
objective of having all members actively partici- 
pate in the Society’s program 
Another outstanding event and achievement 
was our extensive Sustaining Membership Drive 
Fred Guth, National Committee Chairman, and 
his committees throughout the country set a rec 
rd that will be hard to beat in obtaining new 
Sustaining Members, reinstating old members and 
obtaining increases in dues from present members 
As a result of the efforts of the Sustaining Mem 
bership Committee, over $25,000 was added to our 
Sustaining Membership dues over the year. 


As a result of Council action two-thirds of the 
nerease in Sustaining Membership dues unless 
otherwise designated, will be allocated to Research 
This will permit many more such pro) 
initiated. I am sure the Board of Trus 


Research Institute will weleome these 

additional funds 
Technical Committee's effective work dur- 
vear cannot be overlooked. It would take 


to enumerate all of the worthwhile 


projects on W hich the 72 Technical Committees 
x” important Subcommittees have worked. In 
stead, I would like to report that the vear has 
been highlighted by a vigorous endeavor to spell 

the provisions of practice to provide quality 


This was keynoted earlier in the year 


lighting 


he Technical Committee Forum where the 


nical Committee Chairmen stressed the need 


more knowledge of the relationships which 


lead to better seeing 


The Recommended Practice 
of Office Lighting, which was completed and pub 


lished in the June issue of ILLUMINATING ENGI- 


NEERING, spearheaded a new approach to lighting 
comfort. It is interesting that this new material 


springs directly from research on discomfort 


glare. It is becoming very clear that advances in 


techniques will become available only as research 


brings about new knowledge. Our Technical 


Addr Hartenstein ILLUMINATING ENGINEERING 





Committees are always active. We must remember 
that they are the backbone of our Society’s ad- 
vancement. We need a faster tempo in the com 
pletion of important Technical reports and stand 
ards. These reports are generally accepted as 
“gospel” not only by our own members, but by 
many other related groups. At present it takes at 
least three years to prepare one recommended 
practice. It behooves every chairman accepting 
an assignment leading to the preparation of a 
report to diligently keep the project going and to 
try to iron out minor differences which sometimes 
delay for months the completion of reports and 
standards. It is my earnest hope that we will be 
able to speed up these important projects 

I was pleased with the splendid vote of confi 
dence the members of the Society gave your 
Council in approving by a substantial vote the 
become effective 


increases in dues which will 


October 1, 1956. This added revenue will permit 
bringing to fruition added services so necessary 
if our Society is to match in growth and stature 
the growth of the lighting industry. I have asked 
President-Elect Waterman to include in his pres 
entation the added services planned for next year. 

The membership of the Society voted approval 
of a new grade of member to be known as “Re 
tired member.” A Retired member shall be an 
individual member who has retired from regular 
occupation or business and who has been in good 
standing in the Society for a period of thirty 
years and who is not less than 65 years of age. 
Retired members shall be entitled to all privileges 
of the Society except the right to hold elective 
office 
will not be many members who will apply for 


Your Council is of the opinion that there 
this grade. However, some Retired members will 
undoubtedly wish to stay in the Society by paying 
the annual dues that will be set at $5.00 per year. 

Early in the year a special Headquarters Task 
Committee was appointed to study the crowded 
conditions of our Headquarters office. It devel- 
oped a plan to use the balance of the floor previ- 
ously sublet. Council considered and approved 
the committee’s recommendations in view of the 
increased demands upon our Headquarters Staff. 
We are at the present time in the process of re- 
vamping the area. With this added space our 
Headquarters Personnel can work more efficiently 
and effectively. With this improvement, we be- 
lieve that our present Staff can handle the in- 
creasing volume of work resulting from our grow- 
ing membership, the increased number of Sections 
and Chapters and the added services we plan to 


inaugurate. 


SEPTEMBER 1956 


The President’s Golden Anniversary Address 


Every President of this Society, through his 


with the officers, Council members, 


association 
Regional Vice-Presidents, Section and Chapter 
officers, many committees and members, has visu 
alized the needs of the Society, and I am no dif 
ferent. So, this morning I would like to have you 
consider the following suggestions: 

Suggestion 1—That our Educational Committee 
prepare material that can be used in high schools 
and colleges to interest students in considering 


illuminating engineering as a career. According 


to the report of our Lighting Education Commit- 


tee, 3000 more technically trained persons will be 
needed in the electrical illuminating industry in 
the next five years. If we are to do our part in 
interesting students in illuminating engineering, 
we will have to do a better job of selling high 
schools and colleges on the need for Illumination 
Courses. I believe it is a function of the I.E.S. 
Lighting Education Committee to prepare mate- 


rial that can be presented to these institutions 

Suggestion That a Task Committee be ap 
pointed to study the advisability of preparing an 
Education Training Program for utilities, lamp 
and fixture manufacturers and others interested. 
This might be divided into two major parts. The 
first part could be on the Fundamentals of Ilumi- 
nation and the second on Advanced Lighting 
Application Studies, arising from the training ob- 
tained in the Fundamentals course. I believe that 
such a course, with carefully prepared text and 
perhaps slides, would be self-supporting. By 
making such training aids available for the edu- 
eation of new lighting personnel, the Society 
fulfill an 


wou'd so render a valuable service to the indus- 


would important responsibility and 


try 


Suggestion 3 — Greater progress could be made, 
it seems to me, in Student Branches, if a general 
Student Branch Committee were appointed to 


solve the many problems confronting Student 
Branches. I might cite you an example of what a 
special committee for this project might accom- 
plish. Note the splendid work that was done this 
year after the general Allied Arts Committee was 
formed. Although appointed less than one year 
ago, this committee has, through the efforts of its 
Chairman, Kar] Staley, increased the two or three 
Allied Arts Competitions previously held this 
year, to 15 scheduled next year. I believe the 
same could be true in establishing new Student 


Branches. I am sure we all realize that enrolling 


(continued on page 606) 
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1.E.S. Aims, 
for 1956-1957 


By MARSHALL N. WATERMAN 
President-Elect 


1966. Some think we can do better than 


li 
[.E.S. membership will be 


1956-1957 
this. Be that as it may, 


‘his we know 
bigger next year than it was this year, and to our 


an also be 
urrent figures we may also add Sustaining Mem 
bers as Fred Guth and 


ttee forge still 


his comm 


rood coordinatio) farther ahead 
lumsv. slow Bigeness requires ; For a bigger membership we must plan ahead 


‘f responsibility to others. For exam for still further service in the years to come. 
r frequently o! the responsibility re 


¢ business and big nations 


f criticism, be 


Bigness il Bigae r Financially 
In terms of dollars, I.E.S. is now a $300,000 per 
(hur proposed budget. to be voted 


Council this week, will be about $321,500, 


mplies being a target o 
ins having a large influence vear operation 
bigness of I.E.S. seems to fall mn by 

t year. This increase 


r 15 per cent larger than las 
dues from more 


‘eased 
illy under four different subheads 

comes from larger members, 
Sustaining Member contributions, and 


Members from the publications operation, 
especially advertising in ILLUMINATING ENGINEER- 
I will speak later about the use of this larger 


but right now I want merely to make the 


numbers More members irger 


yreater income 


IN¢ 


income 
0 f a bieger Society finane 
eans greater responsibility 


pblems arising 


th in membership and budget As 
a greater responsibility and 
e headquarters staff and on the 


from the Chapters and Sections 


e-Presidents ant 





Ten years ago we had 32 Sections 


tional officers 
and Chapters. Now we have 75. Our total budget 
then was $80,961. Now it is more than $300,000 
The membership numbered 4946 ; now it is close to 
8500 
of 12 


More members, more Sections and Chapters, more 


Ten years ago we had a headquarters staff 
Today we have 18, only six more people 
technical activities, an expanded publications pro 
volume of work at headquar 


Much 


will have to be given to the problems thus created 


gram means that the 
ters is inevitably much greater. thought 

President Hartenstein has told you of the im 
provements in our headquarters space. The ex 
pense of this, while decreasing somewhat our gain 
in income, was nevertheless a necessity and a good 
business investment. Looking ahead it seems clear 
that there will need to be still further study of the 
organization structure to handle the larger load 
The burden of 
R.V.P.’s and 
heavy and 
There are 


thing must be done to reduce the burden and still 


work, time and travel of the 


national officers has become very 


requires business-like examination 


Somme 


sound reasons for feeling that 


enable these men to carry the load necessary for 
rendering still better services to still more mem 
bers. 

reduce the re 


The principal objective is to 


quired time and expense so that we shall run less 
] 


risk of having the men we want as our leaders 


turn down the opportunity because they do not 
feel they can afford it, either in time or in money 
Considerations of this problem which have al 


ready been discussed in Council, include better 
organization of the headquarters operation so that 
staff work can further simplify the work of the 
officers. There is also a study underway on the 
trips re 


York or 


For example, the first meeting of the 


possibility of reducing the number of 


quired for Council meetings, to New 
elsewhere 
new Council for 1956-1957 is being held here in 
Boston at this hotel next Friday, while the Coun 
cil members are gathered for this Conference 
This will 


scheduled for October in New York City. 


replace the Council meeting usually 

Another consideration which will come before 
the Council on Friday is a budget item for some 
financial allowance to Regional Vice-Presidents to 
apply against the cost of their trips to visit their 
constituent Sections and Chapters. 

There is room for much debate and hard think 
ing, policy-wise, on these matters. However, we 
will have these bigger responsibilities before us in 
1956-1957. We 
them, and be ready for a still bigger and better 


must meet them, must resolve 


future 
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Bigge r services 


asked 


President Hartenstein has me to say 


something about the added services which have 
been planned for next year as a result of added 
revenue. It is without apology that I remind you 
that I can do this only in general terms sinee, as 
you know, all allocations of your money are made 
by the Council 


budget for the 


proposed new 
However, | 


can tell you something of the thinking which is 


who will Se ¢ the 
first time on Friday 
budget 


represented in the proposals, stemming 


from discussions during last year in the Presi 
dent’s Advisory Board, in the Regional Activities 
Committee, in the Finance Committee and els« 
where 

[ have already mentioned one project, that of 
expanding and renovating headquarters spacé 
In addition, if Council approves, a new appropria 
tion will be allotted to Regional Vice-President’s 
travel 

The new budget proposal, as always, will place 
much emphasis on support of Section and Chapter 
programs. There will be an enlarged appropria 
tion to provide additional prizes for the new two 
part contest for “My Most Interesting Lighting 
Job,” 


June 


which Couneil approved in principle in 
There will be a proposal for a sizeable allot 
ment for the many Allied Arts or similar competi 
tions which are known to be scheduled next year 
Additional assistance to Student Branches, both 
those presently organized and new ones to come, 
will be one of the services it is hoped to proy ide, 
Wider spread extension activities through Lotal 
Representatives are scheduled for consideration 
Taken altogether, the new services to local pro 
crams are estimated to require more than 15 per 
cent increase over appropriations for similar 
tivities this past year. 

Among the technical activities of the Society 
next year, an important operation will be the revi- 
sion of the 1.2.8. Lighting Handbook. 


Council and a special Handbook Committee under 


Guided by 


John Neidhart as Chairman, all of our technical 
committees and our technical staff at headquarters 
will have this as a major project throughout the 
entire vear. Augmented service to the technical 
committees is planned in terms of increased travel 
with Mr. 


assistant, John Kaufman, beginning to participate 


to committee meetings, Crouch’s new 
The seeds for a larger harvest of new knowledge 
about light, lighting and seeing, will be sown next 
year by new research projects, made possible by 
new income largely from Sustaining Members. 
Thus there are plans for bigger and better tech- 
Section and 


nical services; for more support of 
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apter programs, and provision to enable the 
adquarters staff to serve a bigger Society 

The foregoing will, I believe, serve to explain in 

general way the new services which will more 

consume Our gains in income from dues. The 

t for 1956-1957 will again be healthily tight 

will be adequate for an expansion of the 

ave mentioned, good business manag 

be required, and a keen eye to economy 


ient use of your money. Furthermore, still 


] 


services are hopefully on the docket for nex 


President Hartenstein mentioned one, in his 
on that material be made available for use 


es and high schools to direct the interest of 


students to illuminating engineering Lighting 
educational material and a broader public relations 
and information program are among other services 
on which effort is planned. 

In conclusion, then, I repeat that our Society 
will definitely be bigger than ever in 1956-1957. It 
will be bigger in terms of membership, finances, 
responsibilities, and work load. It will also be 
bigger in terms of more and better services to the 
public and to you and me, its members. I am sure 
that with your help, our Society will not only be 
bigger than ever but that it can also be better than 
ever, because we have more substance and a great 


opportunity. 
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udents in L.E.S. Studer 


; 


Branches 


| } 
terest more ot them in | umini 


j It has been my pleasure this year 
juite a few Sections and Chapters. During 
its it occurred to me that more recogni 

uuld be given to new members. In only one 
meeting were the new members made wel 
would suggest that they should be iden 


ome manner at every Section or Chapter 


raestion 3 At the Local Aetiy 


ies meetings 


held during Regional Conferences this year, I was 


surprised to learn that many of the Section and 
Chapter officers, even though they had been fur 
nished guides immediately after their election in 
June, do not get started outlining their plans for 
the year until October. It is my opinion that new 
Section and Chapter officers should meet with the 
outgoing officers not later than July 15, at whiel 
time they should discuss plans for the year, ap 
point committee chairmen and discuss possible 
programs. By so doing, I believe they could out 


line the whole year’s program before the first of 
October 


Suggestion 6 At these Local Activities Com 


mittee meetings, I also learned that many Sections 


or Chapters do not know what others in the 
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Region are doing. Perhaps an interchange of pro 


grams would be helpful. In many cases joint 
programming might make it possible to obtain dis 
tant speakers. It is my sincere hope that the 


Kegional Vice-Presidents will see that this is done 


Suggestion 7 During my travels I found in 
numerous cases that there is not close cooperation 
between the Section or ( hapter Chairmen and the 
Local Representatives. At the present time each 
Local Representative reports to the Regional Vice 
President. Perhaps the situation could be reme 
died by having Local Representatives report to 
each Section and Chapter Chairman, since it is, in 
effect, a local problem. I recommend that consid 
eration be given to amending the By-Laws to 
bring this about. 

I am indeed grateful for the assistance given 
me during the year by our official family, our 
efficient headquarters staff and for the support I 
received from all of the members. I want to pay 
tribute to the New England Section, our hosts 
during this Conference, and especially to the com- 
mittees and the New England Coast members who 
have done so much to make this Conference pro- 
gram one which I am sure will long be remem- 
bered. I am grateful for the honor of having 
served as your President during our 50th Anni- 
versary Year. It has been a privilege that I shall 


always cherish. 
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|.E.S. Conference Papers on 


Fluorescent Lamp Performance 
As Affected by Impurity Gases 


- DECLINE of lumen output during the 


normal burning of fluorescent lamps has _ been 
studied extensively, but the role played by specific 
gases in this decline has not previously been com 
pletely clarified. Various theories have been pro- 
posed to account for the drop in efficiency with 
burning time and a mathematical expression was 
developed by Lowry and Butler! which analytically 
accounts for this phenomenon. According to one of 
the assumptions inherent in this equation, the effect 
of impurity gases should be apparent in the “A” 
term of the equation. The results of this study 
show this assumption to be valid. 

Twenty-watt bulbs were coated with acid washed 
calcium halophosphate phosphor. (3500° white 
Oxygen, nitrogen, carbon dioxide, sulphur dioxide, 
hydrogen, water vapor, methane, and ethylene were 
quantitatively mixed with spectroscopically pure 
argon to form fill gases of various degrees of 
purity. With the exception of the fill gas admis- 
sion, the processing procedure was normal and was 
identical for all lamps tested. The effects of these 
impurity gases on the initial starting characteris- 
tics, maintenance, and discoloration after burning 
were examined and interpreted in terms of the 
chemical constitution of the impurities. 

The most pronounced effect was noticed in the 
maintenance data of these lamps as analyzed by 
means of the Butler-Lowry equation using a least 
squares method. The results may be summarized as 
follows: small concentrations of nitrogen seem to 
be advantageous whereas oxygen, carbon dioxide, 


AUTHORS Sylvania Electric Products Inc., Towanda, Pa., and 


Salem, Mass., respectively. 
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Richard W. Mooney W. Calvin Gungle 


and sulphur dioxide have little, if any, effect. On 
the other hand, the presence of water vapor, hydro- 
gen, methane, or ethylene results in serious degra- 
dation of lumen output. Those gases which have 
the greatest effect have one thing in common, name- 
ly, hydrogen atoms in the molecular structure. It 
was soon found that a straight line relationship 
exists between the 100-hour efficiency expressed in 


lumens per watt or lumens per milliampere vs. the 


100 HOUR EFFICIENCY -LUMENS PER MA 


i 3.00 
RELATIVE CONCENTRATION OF H ATOMS 


Figure 1. The effect of H atom concentration on 100- 
hour efficiency values. 
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oncentration of hydrogen atoms. A similar rela that hydrogen-containing gases are by far the worst 
tionship exists between the “A” terms of the Butle1 offenders in producing hard starting lamps 
equation and the oncentration of hydrog n severe discoloration 


Fig. 1 shows this straight line relationship The practical implications of these results 


lata expressed in lumens per milliamp« re that extreme care should be taken to avoid the pos 


basis of this relationship, it was concluded sibility of phosphor contamination by water vapor 


ontaining gas¢ lets ydrogen, or hydrocarbons. On the other hand, t! 
the are discharge to the presence of small amounts of nitrogen, oxygen, « 
‘hus, all of the hydrogen in hydro gaseous Oxides will not result in serious troublk 
ompounds eventually ends fluorescent lamp maintenance It has also bee 
As is well known, hydro shown that the basic assumption of the Butle 


is extremely reactive, and therefore it is Lowry equation regarding the effect of gaseous in 


yposed that this active hydrogen is responsibl purities is sound 


the initial drop in lumen output during th l Lowry I } A Study of Fluorescent Lamp Maintenan 
st YOO hours of operation LUMINATING ENGINERRING, Vol. XLIII, p. 141 (1948); Lowry; 
F. and Mayer, E. | Some Factors Affecting the Life and 
men Maintenance of Fluorescent Lamps ILLUMINATING ENG 
NEERING, Vol. XLIV, p. 98 (1949). 


Che data on the initial starting characteristics 
and discoloration are in general agreement with the 


results found in the maintenance study, namely (Abstract of Conference Paper No 


are lamps, are the result of this work. Short at 
type lamps have been made experimentally in th 
United States since World War II, and prior t 
in Germany, England and Japan. Researc! 
and development in the United States during r 
eent years have resulted in commercially availabl 
mereury and merecury-xenon short are lamps. In 
provements in high-current quartz seals, and a 


. i j newly designed electrode, permitting longer usef| 
Dy ae: j 
~ he’ j — 


Va 
Theodore C. Retzer George W. Gerung 


ee 


New Developments in Short Arc Lamps } ) 1 
, Ge | 
| _ 
/ 1 © 


—_ HAS ALWAYS been a need for a bril 


4 
liant, long-life, bulb-type light source for use in 


&, 
high powered searchlights and projection equip 
ment. The high brightness and the long life of 
mereury lamps have led to extensive efforts to de 


yrojectio ip of this type g “e e = _ 
a projection lamp of this type. High pressure Figure 1. Five types of short are lamps for a-c opera- 


tion. From left to right: 800-watt mercury, 1000-watt 
mercury, 1000-watt mercury-xenon, 2500-watt mercury 


ry lamps with short are lengths, called short 
lorp., Bloomfield, N. J or mercury-xenon. 
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rABLE I 


Approximate Operating Characteristics of Five Types of Mercury 


and Mercury-Xenon Short Arc Lamps 


for a-c Operation. 


SAH 
1000-A 
l 


hneretoro! 


for 


life on alternating current than 
btainable, have made these lamps practical 


Five short are lamps, 


features, operating characteristics, and 
are described in this paper 

The short are lamps are Fig. 1. The 
made with clear fused quartz bulbs which 


nercial applications 


design 


ations, 


shown in 


nos are 


spherical in shape and have two diametrically 


I 


current carrying seal arms. The lamps 


posite 
flexible electrical connectors and are equipped 


cushioned stainless steel mounting collars 
ved directly to the clear quartz portion of the 


ainy 
—s 


al arms 


for the various lamps 


The essential technical data h 
Th 


ilternating current operation 


lan ps are designed for 
and the values apply 


irrent circuits. How 


given in Table I. 


alternating 


ise on 
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Experimental SAHX 
2500-A 


SAHX 
1000-A 


ver, limited testing on direct current has given 


good results with the lamp operated in the vertical 
position and the positive electrical connection made 
to the lower electrode. 

A typical installation of short are lamps is the 
the four searchlights on 
Fig. 2). This 


ballet of light produced by 


State Building 


Empire 
the 


top of the 
installation is ultimate in remote contro] in 


searchlights and could only be made economically 
possible through the long life and practically main- 
tenance-free 2500-watt lamp 

find their 


require 


Undoubtedly, short are lamps will 
place in many installations which high 


brightness from a point source hermetically sealed 


in a long-life, clean-operating bulb type light 


Abstract of Conference Pape r No. 14) 


2. Two views of Empire State 


Figure 
Building showing four revolving 60-inch 
searchlights each using a 2500-watt short 


are mercury lamp. 
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Characteristics and Applications 
Of Axial Filament Lamps 


A NEW lamp design has been made avai 


200-watt, 750-watt, and 1000-watt sizes 


ups have improved initial light output and 
ntenance, and give 15 per cent greatet 


output for the same design life than th 


9 and 


750-watt and 1000-watt C7A 


‘his improvement in performance is ob 
design changes which inelude the exten 
use of the doubly coiled filament to these 

lamps and the use of a new axial position of the 

filament. Fig. 1 illustrates the new construction 

In industrial usage the performance of the axial 

lamp design is compared with 


Field test 


filament, or CC-8, 


that of the C7A lamp data covering 


industrial plant applications show comparable life 


performance for the two lamps. Light distribution 


curves of the two lamp types in typical porcelain 
enamel deep bowl reflectors and semi-diffuse deep 


aluminum reflectors are presented, and show similat 


ficiencies and distributions of light, and 


the full 15 per cent gain in light is 


il lighting, the effect of the new con 


ompared in downlights, show window 


is ( 
irs and floodlights 


idlepower distribution and efficiency of 
) wnlis hts and show W indow reflectors is essen- 


tially the same with the new CC-8 construction as 
full advantage of the axial 


with the C-9. Thus, the 
an he expected in this type of 


' 
lamps 


filament 

equipment 
eam pattern of floodlights with specular 

ors is somewhat different with the CC-8 con- 


n. In general, there is a greater concentra- 
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Left to right: 


C. W. Pearson 
E. A. Linsday 
R. T. Dorsey 


tion in the center of the beam. This may not be 


satisfactory for many existing installations, but 
presents advantages for new ones. Lamps with thi 
C-7A and C-9 construction are still available 


For most applications, the 15 per cent gain in 





750-watt lamp — doubly coiled axially 
mounted filament. 


Figure 
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light is translatable into a 15 per cent reduction in 
total cost of light 
total cost of the lamp. 


often worth more than the 


This new incandescent lamp development offers 
the user an important increase in efficiency and 
lumen maintenance. It is apparent that all fields of 


application will benefit 


Factors To Be Considered 


In addition, the CC-8 lamp design creates new 
opportunities for more effective reflector design 
because: (a) it is a more compact filament form; 
b) the filament shape makes possible excellent con 
trol — particularly in a plane perpendicular to the 
axis. 
(Abstract of Conference Paper No. 29) 


Left to right: 
John F. Waymouth 
Francis Bitter 


Erwin F. Lowry 


In the Design of High-Output Fluorescent Lamps 


I. ATTEMPTING to increase the output of 
fluorescent lamps by increasing the power supplied 
to the lamps, one runs into two main obstacles. 
These obstacles have previously been thought to be 
fundamental to the nature of the device. The pur- 
pose of this paper is to show that they are not, and 
to describe means for circumventing them. The 
first of these is that at high power input the lamps 
As a result, the mercury vapor pressure 
light 


run hot. 
increases to an undesirable extent. The 
quanta liberated in the interior of the lamp are 
then absorbed and re-emitted hundreds of times, 
and the probability is high that the excitation 
energy will be converted to heat in an inelastic 
collision. 
lamps is known to be about 6 », in equilibrium with 
mercury at about 40C. We have discovered that it 
is quite practicable to maintain this optimum pres- 


The optimum vapor pressure in T-12 


Avurnors: John F. Waymouth and Erwin F. Lowry, Sylvania 
Electric Products Inc., Salem, Mass.; Francis Bitter, Massachusetts 
Institute of Technology, Cambridge, Mass. Work done at the Re- 
search Laboratories of Sylvania Electric Products Inc., Salem, Mass. 
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sure in a hot lamp if only a very small part of the 
surface is kept at the required temperature. Under 
these conditions mercury diffuses from the hot to 
the cold portions of the lamp, and, in spite of the 





-——— 


| 


T 


~ Argon 
| 
| 
| 


| 
— Positive Column Watts—- 








i 





Figure 1. Light output versus power input for 48-inch 
T-12 lamps filled at two millimeters pressure with the 


various rare gases. 
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ve 10n current to the entire wall of the lamp, of the order of 25 watts/foot, and above, the neon- 
ipor pressure of the cold spot is maintained filled lamps are more efficient. Helium-filled lamps 
sughout are less efficient through the entire range of power 
second point is that, even if the vapor pres input shown in the illustration, but are more effi- 
s kept constant, light output increases with cient than any others at an even higher power in- 
r input only up to a certain limit. Beyond put. 

nit, light output is independent of power The asymptotic value of light output from these 
The experimental facts are summarized in lamps is shown in the paper to be determined by 
g. 1, which shows light output as a function of the electron temperature, which depends only 
ower input for 48-inch T-12 lamps filled to 2mm slightly on current or power. The electron tem- 
the various rare gases. It will be seen that, for perature of the discharge in the presence of neon is 
/w power input, of the order of 10 watts/foot, the shown to be higher than for lamps with other fill 

gon- and krypton-filled lamps are somewhat gases, thus making possible a brighter lamp 


sul r in lumens/watt, but at high power input (Abstract of Conference Paper No. 31 


Left to right: 
W. Calvin Gungle 
John F. Waymouth 


Horace H. Homer 


Operating Parameters of High-Output Fluorescent Lamps 


TABLE I. 


1600 lumens foot 
48T12 


of neon instead 
argon gives the most efficient operation 
ional loadings, the use of neon provides a 
fficient lamp for power input of 100 watts or 
na 48T12 lamp 
nd change has been made to insure that 
ercury vapor pressure remains within the 
‘ed 6-10 micron range under normal operating 


ms. The vapor pressure corresponding to 
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the increased lamp temperature at higher power 
inputs in standard lamps is much higher. It has 
been found that it suffices to maintain a small re 
gion at the desired optimum temperature of 40C 
The rest of the lamp may be considerably hotter 
Various ways of achieving this result have been 
discovered. The method used in the VHO lamps is 
to shield a region near the ends of the lamp from 
the heated electrodes, as shown in Fig. 1. 
Here the phosphor has been wiped away, to show 
the condensed mercury droplets. The desired tem 
perature may be achieved by varying the length of 


the stem and the number of shields 


Abstract of Conference Paper No 


Phosphors for High Pressure 
Mercury Vapor Lamps 


he CLEAR high pressure 


mereury vapor 
lamp is now widely used for street lighting and for 
high-bay industrial lighting even though it is recog 
nized that color rendition is quite unsatisfactory 
The visible radiation from this lamp consists almost 
entirely of the line spectrum of mercury with blu 
lines at 405 and 436 millimicrons and intense green 
546 and 578 millimicrons. In 


HPMV 


ube. emit a large 


and yellow lines at 


addition to this visible radiation lamps, 


; 


made with a quartz are amount 


of ultraviolet energy which can be converted to 


visible light by the use of phosphors 
Such phosphors must satisfy the following re 
quirements 
1. They must respond efficiently to a wide range 


of ultraviolet wavelengths, with response to 313 
and 365m, being especially important 

2. They must retain high fluorescent efficiency 
elevated temperatures 
3. They must be stable at high temperatures to 
the effects of ultraviolet and to chemically active 
gases in the lamp envelope. 

4. They should have a substantial part of their 
emission in the long wavelength end of the spec 
trum if color rendition of reds is to be improved. 
Salem, Mass 


AUTHORS Sylvania Electric Products In 
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aed 
Se les 


Figure 1. Photograph of end of a 25-watt-per-foot VHO 


lamp showing condensed mercury. 


M. }. B. Thomas K. H. Butler 


and J. M. Harris 


5. They should 


visible spectrum, in addition to the red, if loss of 


emit near the middle of the 


lumen output is to be avoided 


Sulfide Phosphors 

While sulfide phosphors give good emission it 
the yellow and red they have poor chemical stabil 
inefficient at high 


ity and also are temperatures 


thus preventing satisfactory use in HPMV lamps 


Manganese Activated Phosphors 


The titanate, the arsenate, the germanate, and 


the antimonate of magnesium can all be activated 
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MILLIMICRONS 


, 
: 


—e 


RADIANT EMISSION 


8 


RELATIVE EXCITATION EFFICIENCY 
RELATIVE 


35 —— * 
WAVE NUMBER X 10 


Figure |. Excitation and emission spectra of tin acti- 


vated Strontium Zine Phosphate. 


ivalent manganese to give 
n narrow bands in the deep red (640 to 680 milli- 


rons While these phosphors satisfy, with 


strong emission 


variation, most of the requirements imposed 
HPMYV lamp the visual effectiveness of the 


deep red emission is so poor that the lumens con 


bw the 
tributed by the light from the phosphor are not 
sufficient to overcome the loss of lumens caused by 
partial absorption of the visible mercury lines by 
the coating. Nevertheless the germanate phosphor 
has been widely used for color correction in the 
past even though the lamp ratings were 5 to 10 
per cent below those of the corresponding clear 
lamps 
» silicate phosphor has also been described 
literature but has not been put into use, pos 
because of the poor chemical stability of the 
ombination of cerium with divalent manganese 
th which it is activated 
Phosphate Phosphors 
\ recently discovered phosphor, strontium-zine 


irtho 


yhosphate activated by stannous tin, has been 


I 
und to have definite advantages over the mate 


s previously described. It responds efficiently 
de region of ultraviolet up to 320m, with a 

vad emission band in the orange-red, as shown in 
‘ig. 1. It is non-toxic and potentially low in cost 
In addition the red output is high while the peak 
efficiency lies in the range of operating tempera 


ture of the usual HPMV lamps 
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RELATIVE LUMINOUS ENERGy 





500 
MILLIMICRONS 


Figure 2. Relative luminous energy distribution of 


phosphor emission. A Strontium Zine Phosphate in 


SHI lamp, B. Magnesium Germanate in JH1 lamp. 


Lamp Performance 


HPMYV lamps using a strontium-zine orthophos 
phate phosphor coating have efficiencies 10 to 20 
per cent above that of the corresponding clear 
lamps since the phosphor converts the shorter 
ultraviolet into visually effective light. Fig. 2 shows 
the relative luminous energy for germanate and for 


phosphate phosphors in 400-watt HPMV lamps 


Colored Mercury Lamps 


The broad 
strontium-zine phosphate phosphor allows the pro 
yf colored light 


fluorescent emission curve of the 
duction of high intensity sources 
by using a filter coat on the outer lamp jacket. The 
best of these gives a golden yellow light which is in 
striking contrast to the silver white light of the 


lamp using the phosphor without a filter coat 


ipplications 

The improved color rendition and higher lumen 
output of the lamp made with the new phosphate 
phosphor opens new fields for lighting by mereury 
lamps since it is no longer necessary to sacrifice 
efficiency for color. Applications in high bay indus- 
trial light, 
lot lighting are obvious. 

The golden yellow light of the filter coated lamps 


presents a new opportunity to safety engineers as 


residential street lighting, and parking 


it gives a unique color of light with high efficiency 


(Abstract of Conference Paper No. 30) 
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The Efficiency of Electroluminescence 


ciency peak between about 500-5000 eps (Fig. 2 


This peak, however, is more pronounced for some 
phosphors while other phosphors show a luminous 
efficiency nearly independent of frequency within 
wide ranges 
d) The highest efficiency observed so far under 
best excitation conditions is approximately 12 lu- 
Willi Lehmann mens/watt for the phosphor itself and 8-9 lumens/ 
watt for a complete electroluminescent cell contain- 


ing this phosphor embedded in castor oil. 


(Abstract of Conference Pape r No. 13) 
[. rHi rwo eommon methods of pro 


ducing light from electrical energy, incandescence 
and gas discharge, a third method, electrolumines- 107 
cence, is on the threshold of development. Electro 
luminescence is the emission of light by excitation 


of substances by the sole action of an electric field. 


3 


In the most usual form, an alternating electric 
field is applied to a layer of a powdered phosphor 
embedded in a suitable dielectric material between 
two electrodes in an electroluminescent cell. The 
development of electroluminescence during recent 
years has yielded such remarkable results that a 
future practical application seems to be likely. 
Among the properties describing the qualifica- 
tions of an electroluminescent lamp for practical 
illumination purposes, the luminous efficiency is one 


of the most important. Extended measurements, 


w 
e 
x 
WwW 
@ 
= 
a 
- 
i 
° 
Oo 
ve 
z 
” 
a) 
WwW 
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= 
= 
4 
x 
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therefore, have been made concerning the luminous 


AND EFFICIENCY (IN LUMENS / WATT) 


efficiency of electroluminescence and its dependence 
on several parameters such as voltage, frequency, 


ete. Equations describing the dependence of the 





efficiency on voltage and frequency are developed 10+ : erry 
from dielectric measurements and compared with 20 sy 200 500 1000 
experimental results. The main results are VOLTAGE? APPLIED TO THE CELL (VOLTS R.MS) 

a) When the applied voltage V increases, the Figure 1. Typical voltage dependence of brightness and 
efficiency of electroluminescence. Phosphor: green- 





emitted light intensity LD also increases up to the ctidtitinn Saiedth Duiieiionns OE tis 
highest voltages used, but the efficiency » increases 
up to a maximum in the region of moderate volt 
ages. This peak efficiency is always coincident with 
the point where L « V* (Fig. 1) independent of 
phosphor and frequency. 

(b) A comparison of efficiency » and light emis- 
sion L of two sulfide type phosphors (similar emis 
sion spectra) under similar excitation conditions 
gives the relation 1/n L,/L2)*. Henee, those 


EFFICIENCY (IN LUMENS PER WaTT) 


phosphors with highest electroluminescent bright- 





nesses are automatically also those with highest 


efficiencies, and vice versa. 





(ce) Varied frequency (but constant voltage am- 


1000 
plitude) causes for almost all phosphors an effi- TOSRNENEY OH ERS) 
— Figure 2. Frequency dependence of efficiency. 

THOR ) sio Wes rho ch ic Corp., Bloomfield ar ~ . 
- i K Lamp Division, tinghouse Electric Cory omfie Phosphor: green-emitting Zn S8-Cu. Cl. 
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Abstracts of 


1.E.S. Conference Papers on 


Street Lighting 


SE BBB RS B BEB aes 


Discomfort Glare at Low Adaptation Levels —I| 


Off-Axis Sources 


V is AL COMFORT in a street or highway 


installation interests the lighting engineer as well 


ficiency, distribution, pavement brightness, 


visibility and the other factors in which he is con 
eerned. One of the techniques for the measuring 


of visual comfort is the 


method of experime ntal 
determination of the brightness that is on the bor 


der! ne between 


visual comfort and discomfort 
The BCD technique of 


Luckiesh and Guth'* has been applied in this 


under different conditions 


paper to a study of light sources of visual sizes 


applicabl to street lighting conditions when 


viewed above the horizontal line of sight against 
brightness backgrounds 
apparatus used was a modification of that 
by Putnam and Faucett® with the flashing 
arranged so that a comparison source on 
zontal line of vision and a variable test 
source at some angle above the horizontal were pre 
sented alternately to the observer. The four vari 
able factors were 1) the brightness of the test 
source, (2) the visual size of the test source, (3) its 
relative position with respect to the line of sight, 
and (4) the background brightness or adaptation 
level 
A series of BCD determinations was made by the 
observers for a source size of .0001 steradian, on the 
direet horizontal line of vision, and with a back 
ground brightness of .01 footlambert. These read 
ings served to key this group ol observers to that 
f the previous investigation and to determine thei: 


relations! ip to a norn al distribution 
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Russell C. Putnam Willard F. Gillmore, Jr. 


In the next part of the investigation, the source 
sizes and the background brightness remained the 


same. The observer was told to look at the com 


parison source on the direct horizontal line of 
vision (held at 315 footlamberts) and adjust the 
brightness of the test source located above the 
comparison source to a value which he considered 
to give a sensation equal to the comparison source 
Each observer made a series of BCD determina 
tions for each of the following angles above the 
, 15°, 20°, and 30 


mean of their results showed that the higher the 


horizontal: 71% The geometric 
light source is above the line of vision the higher 
the brightness of the source can be before it be 
comes uncomfortable 

The size of the test source was then varied while 
the angle above the horizontal remained fixed at 
20°. The background brightness was maintained at 
01 footlambert and the comparison source of .0001 
BCD 


determinations were taken by each observer for 


steradian was again set at 315 footlamberts 
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each of the following solid angle sizes of the test 


sources 0011, .0001, .00001 and .000001 steradian 


The ge 
that they 


metric mean values of the readings show 


states 


light 


law closely, which 
in its simplest form for 


sources, the product of the area of the source and 


Ricco’s 


follow 


that very small 


its brightness is a constant for equal visual sensa 
t101 
The information given here will add to the large 


data which will eventually be available 


Left to right: 
John R. Brass 
Harold Skootsky 
Gilbert A. Trosper 


that will make possible the design of comfortable 


lighting installations for street and highway 


und Casu 


ENGINEERING 


sorder 
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Visual Field at 
ILLUMINATING 


and Guth, 8. K Brightness in 


Discor 
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»vember 
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A New Approach to Highway Tunnel Lighting 


has 


a ILLUMINATION ol 


rom practically no lighting to quite 


tunnels pro- 
high 


As 


sources were developed, engineers tried 


gressed 
levels in today’s high speed, high volume bores 


new light 


ther and generally each new installation pro 
vided r visibility than the last 
much ment in daytime 


still 


that improv: 


required and also that 


ehting is 
projects provide more light than neces 
rht. 


lighting should provide for the follow 


Satisfactory visibility into the tunnel 


sutside, (2) adequate visibility almost 


pon entering, (3) satisfactory visibility 


innel, Only 


central portion of the 


dition pre sents a d ff nit problem 


i 


ers California State I 


Lighting Engi: 


The visibility curve which is based on observation 
will serve to illustrate that adaptation lighting 
stages are not necessary for drivers after they have 
entered a fairly well lighted tunnel. The curve also 
shows that visibility of obstacles located about 75 
to 250 feet within the entrance of conventionally 
lighted tunnels is practically nil before the motorist 
enters the tunnel. However, visibility of these same 
cbstacles will be fair to good almost instantaneous 
ly after entering a tunnel with the light levels indi 
cated 

Tests indicate that a haze composed of dust and 
direct tunnel] 


produces a veiling brightness super-im 


vehicle exhaust, in sunlight outside 
entrances, 
posed on the entrance, of between 50 and 90 foo 
lamberts, as observed 200 feet from the 


The veiling 


entrances 


See tunnel entrance sketch brightness 


varies directly with the distance between the drive 
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EXCELLENT 


Regron over which lighting 
should be much improved 


VISIBILITY OF 
OBSTACLE 


ov hor FC, Posey Tube. 
Alomedo, |.7 ovhorFC 





Broodway Tunnel, S$ F.230 


_—Groadway Tunnel, SF, /4.0 ov hoe FC. 
ZY 





-Posey Tube, Alameda, /.7 av hor FC. 





> 4 ; 
200 300 400 


| 250’ Line of sight ot 5Omph _‘ 


LOCATION OF OBSTACLE 


TUBE 
ENTRANCE 


Figure 1. 


and the tunnel and with the concentration of dust 
and exhaust material in the air. The above factor 
and the possible existence of relatively poor eyes, 
dashboard and hood reflections, dirty windshields 
and bright vehicles ahead are of much greater im- 
portance than the brightness of portal surround- 
Ings 

Since it is impossible, for all practical purposes, 
to control the above mentioned factors, as well as 
the roadway reflecting surfaces, every effort should 
be made to use tunnel ceilings and walls to silhou- 
ette objects and vehicles ahead. Tests indicate that 
an average wall and ceiling brightness of from 30 
to 60 footlamberts within a 300-foot entrance sec- 
tion will be satisfactory. If this is accomplished, 
the illumination on the roadway will be more than 
adequate. Considering the above, fixtures provid- 
ing direct lighting on the roadway would be un- 
desirable 

The determination of illumination required for 
the central zone of a long tunnel or tube becomes 
more a problem of providing adequate driver visi- 
bility and relieving driver apprehension than of 
increasing driver safety. It is therefore necessary 
to rely on observations and judgment to determine 


The fol- 


lowing conclusions were reached for central zone 


proper day-time and night-time lighting 


lighting 
1. Visibility was judged very satisfactory when 
vehicles were clearly seen in silhouette against walls 


and ceilings 
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FROM ENTRANCE (IN FEET) 


Visibility of obstacles (other vehicles) within typical tunnel and tube. 





FOOT-LAMBERTS 
(BRIGHT DAY) 


Figure 2. View 200 feet from Southwest entrance of 
Posey Tube, Alameda. 


2. A night-time wall brightness of about 1% foot- 
lambert and day-time wall brightness of about 6 
footlamberts are recommended. 

3. Night-time entrance lighting should be the 
same as that recommended for the central zone. 

4. Roadway approach lighting will depend upon 
exterior roadway conditions, each requiring special 
study. 

The authors recommend continued research and 
would like to stress the point that many careful 
observations under widely varying conditions 
should be made. 

5 
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Some Factors Influencing the 
Night-Visibility of Roadway Obstacles 


ff PAPER describes work done upon the 


problem of evaluation of visibility under roadway 
conditions and gives some data for visibility under 
uniform and non-uniform pavement brightness 
patterns using several types of targets. A contrast- 
threshold type instrument is described which is 
suitable for night-time use under roadway condi- 
tions for background brightness of 0.01 to 1.0 foot 
lambert. <A 


is based upon the instrument readings and indi- 


“visibility index” is discussed which 


cates the visual conditions in terms of an equiva- 
lent gray dise upon a uniform gray background. 

The outdoor full-scale street lighting laboratory 
is described together with the lighting systems to 


obtain the uniform and non-uniform pavement 


brightness patterns. Visibility indices for the two 
pavement brightness patterns are tabulated and 
indicate the importance of shape of target as well 
as type of lighting system and uniformity of pave- 
ment brightness in developing the visual environ- 
ment 

The directional effect of lighting is shown by the 
use of three-dimensional instead of two-dimensional 
targets 

For extremely non-uniform brightness patterns 
it is possible to lose a small target in the dark areas. 

For uniform brightness patterns it is possible to 
lose a two-dimensional target at certain locations 
brightness matches the back 


where the target 


ground brightness. 


Tall narrow targets do not bring out the differ 


Figure 2. Roadway targets: (above) 18-inch plane disc, 
partial octagonal-section, full octagonal-section targets; 
(right) 3-sided vertical plane targets suggested by Illu- 
minating Engineering Research Institute Committee. 
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ences between brightness patterns because there is 
generally some area on the target wherein a supra- 
threshold contrast is developed. 


No single 


been agreed upon for general use, since there are so 


target or evaluation procedure has 


many different visual situations that develop in the 
night-time roadway scene 
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Figure 1. Daytime scene of outdoor Street Lighting 
Laboratory at University of California Engineering Field 


Station, Richmond, Calif. 
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A Highway Lighting Test Installation 


HIS PAPER presents information and pub 


opinion data pertinent to the problem of light 
ng turnpikes to be pleasant and attractive as well 


as safe for night uss 


[It incorporates the results of public opinion 
sampling, instrumentation, and photographic data 
taken with the camera in front of the luminaire 
and behind the luminaire to show the difference in 
discernment with equal exposure time, using th 
same film under controlled processing 

The paper describes the test installation made by 
the State of Connecticut in the Town of Old Lyme 
and ineludes pictures of the installation as well as 
graphs showing the results of the instrumentation 
Graphs are also included showing relative effective 
visibility, fluetuating brightness, disability veiling 
brightness, and discomfort glare 

The subject is approached from the view-point of 
the application engineer utilizing information 
available on the subject, and stresses the lack of 
data and procedures for use in connection with 
turnpike lighting. Different approaches were used, 
such as measurements by means of a Spectro 


Meter: 


data: and a device for measuring incident light 


Brightness Spot photographic sequence 


intensity 


iate Highway Engineer, State Highway Department 
Hartford, Conn 
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Figure 1. Fluorescent luminaires installed on test light- 
ing strip, Old Lyme, Conn. Official photograph. Con- 
necticut State Highway Department. 


Figure 2. Conventional mercury luminaires installed on 
the test strip at Old Lyme, Conn. Official photograph, 
Connecticut State Highway Department. 


Several conclusions are drawn as a result of the 
highway test lighting installation and are offered 
for consideration in connection with turnpike light 
ing design. 
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Abstracts of 


|.E.S. Conference Papers on 


Some Factors Influencing the Design of 
Exposed Lamp Signs for Daytime Effectiveness 


a is great interest in exposed lamp 


signs that use high-candlepower sources and are 
designed for daytime effectiveness as well as night. 
This paper presents some observations and data 
that should assist in this design 

In order to develop rules for the pre-determina- 
tion of letter proportions, lamp spacing and lamp 
wattage for signs, it is desirable to know what effect 
factors such as lamp candlepower, total sign candle- 


power, viewing distance and background brightness 
Nela Park, Cleveland, Ohio 


AurHor: General Electric Co., 


_ CANDLEPOWER 


SPOT SIZE IN INCHES 


DISTANCE IN FEET 


Figure 1. Spot size vs. distance. Four lamps of differ- 
ent candlepower. Clear weather, very light ground haze, 
background sky brightness — 3100 to 4900 footlamberts. 
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A. L. Hart 


have on the apparent size of a light source when 
viewed at a distance. This was done for typical 
sign lamps, viewed at night, by C. A. Atherton in 
the early 1920’s. These data were fundamental and 
are the basis for present sign design rules pub- 
lished in the JES Lighting Handbook and else- 
where. 

With the use of a device which varied the spacing 
between lamps, and an eight-foot adjustable letter 
“E,” observations were made of PAR-38 lamps 
25-watt flood, 75-watt flood and spot, and 150-watt 
flood and spot at viewing distances of 1100, 2500, 
and 4300 feet. The effect of candlepower and dis- 
tance is shown in the graph which indicates that 
apparent spot size is primarily a function of dis- 
tance and to a lesser extent, a function of candle- 
power. The candlepower needed for advertising 
effectiveness was observed and reported. 

It was found that under daytime conditions, 
variation in background sky brightness down to 
500 footlamberts had very little effect on apparent 
spot size. Studies were made of the transition 
period at dusk where the candlepower necessary 
during the day becomes excessive and low voltage 
operation is not yet effective. 

(Abstract of Conference Paper No. 6) 
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A Uniform Light Source 
Excited by Radio Frequency 


Sanford C. Peek called a coneentrator, which concentrates the mag- 
netic field at the target. The induction heating coil 
of a high frequency oscillator contained in the 


Power Supply is placed around the lamp and 


closely coupled with the concentrator. Therefore, 
| :, effect e target become e final sink for mo 
e Rapio Freqvency Lamp, or RF in , the target becomes the final sink for most 


Figure 1. 
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The RF Lamp and Power Supply. 


\ 
of the radio frequency power generated by the 
yh the induction heating : ty 
oscillator. Fig. 2 is a schematic drawing of the RF 


a solid disk of highly 
t soures s small. bricht Lamp 

specifically designed to The Power Supply consists of a power supply 
i processes requiring a and an oscillator in two separate cabinets. Cables 
ight rays, such as pro connect the power supply to the oscillator and 


y and color picture tubs transmission lines connect the oscillator to the in- 


tograph of the RF Lamp duction heating coil of the RF Lamp. The power 


supply is a three-phase, full-wave rectifier with 

a five-sixteenth inch associated control components. The oscillator con- 
dise. called a target sists of a pair of 833A tubes in a push-pull shunt 

copper cylinder, fed oscilletor cirenit. 

The length of life and amount of brightness of 

the RF Lamp is graphically illustrated in Fig. 3. 

A 750-watt biplane projection lamp has an average 

brightness of about 21,000 candles per square inch. 


It can easily be seen from Fig. 3 that both longer 


Jo 


\ 


do0ddsl 


= 


p92999900 
~ 


‘CONCENTRATOR 








2 » 


a 





- 





= 


Figure 2. Schematic drawing of the RF Lamp. 
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ESTIMATED HOURS OF LIFE 
_ 75 150 125 100 


CANDLES /SQ IN 


15.000} 


10.000). 


5,090} 


BRIGHTNESS 
LUMENS~- 50° SOLID ANGLE 


3000 3100 3200 3300 3400 3500 3600 3700 
COLOR TEMPERATURE °K 


Figure 3. RF Lamp life and brightness. 


Interior Lighting 
With High-Output Fluorescent Lamps 


, of the high-output rapid- 


start lamp faces the illuminating engineer with the 


problem of luminaires in which to use it. The pur- 
pose of this paper is to investigate the performance 
and economic suitability of adapting current lumi- 
naire designs for use with this new rapid-start T-12 
lamp 

Three industrial and three commercial type lumi- 
naires, ordinarily used with the 8-foot slimline 
lamp, were converted for use with the 850 ma 8- 
foot rapid-start lamp. When suspension mounted, 


all units were found to conform with Underwriters’ 


TABLE 


Luminaires Using Slimline or Rapid Start Lamps. 


I — Efficiency Comparison of Industrial 


Luminaire 
Efficiency 


Luminaire 
Classification Lamp 


Slimline 79.6% 


Rapid-Start 78.7 


Ventilated Slimline 85.5° 
10 Upward Rapid-Start R4 


Slotted Slimline Re 


20% Upward Rapid-Start 87 
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life and higher brightness can be obtained from the 
RF Lamp than from a biplane projection lamp 

The power supply has been certified by the Fed 
eral Communications Commission. It has been in 
use for over five years with no interference re- 
ported 

The advantages of the RF Lamp ean be fully 
realized in processes and equipment such as infra 
red spectrometers, sixteen millimeter movie projec 
tors and in the graphie arts industry for color re 
The RF 


n the photographic process involved in manufac 


production Lamp is well adapted for use 
turing color television picture tubes. It has been 
use of the RF 


reduces the cost and increases the production rate 


found that the Lamp in this process 


of color television tubes. The RF Lamp is now 
being used by several of the major studios for mov. 
ing picture film printing 


Abstract of Conference Pape Vo.8 


W. H. Johnson 


Standards regarding maximum ballast tempera- 


ture. Photometric distribution curves were next 


run for each unit. Performance comparisons are 
then made between the modified units using the 
high-output rapid-start lamp and the standard unit 
using the 8-foot slimline lamp 

Table I is a comparison of the efficiency of the 
different 
compares the same type luminaire using either the 
high-output 


classification industrial luminaires and 


8-foot slimline lamp or the 8-foot 


rapid-start lamp. The efficiency comparison, be- 
tween similar luminaires, is very close and gives no 


AUTHOR: Westingho » Electric Corp., Lighting Division, Cleveland 


Ohio 
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rABLE Il — Efficiency Comparison of Commercial loaded rapid-start lamp operates above optimum 
Luminaires Using Slimline or Rapid Start Lamps. bulb wall temperature and suffers a decrease in 
sueeteaion ania light output. This is particularly evident with the 
Classification CfViclency semi-indirect luminaire with a solid plastic bottom, 

“s where efficiency drops 7 per cent compared to a 
| similar luminaire using the 425 ma 8-foot slimline 
lamp. Economic comparisons between similar com- 
mercial luminaires still favor the high-output rapid- 
start lamp but to a lesser degree than with the 


industrial luminaires 
idication of luminaire performance change when The integration of the high-output rapid-start 


rapid-start lamps are substituted for slimline T-12 lamp for interior lighting seems most prac- 
lamps. Subsequent economic studies favor the new tical and economical for industrial lighting. Indus- 
850 ma lamp over other fluorescent lamps in initial trial lighting allows the use of high-output light 
ost, operating cost, and annual cost sources because of the relatively high mounting 
rable Il compares the efficiencies of several com heights commonly available. Commercial lumi 
foot slimline lamp naires present problems of redesign to increase 


ercial luminaires using the 8-f 
dif- efficiency. Betcer shielding of this lamp in commer 


the 850 ma 8-foot rapid-start lamp. The 
j cial luminaires is necessary before it will meet the 


between the efficiencies of similar units 
ompared to those in Table I for industrial stringent quality restrictions limiting brightness, 
‘onsiderably greater. Commercial particularly those restrictions in the school and 

reduce air office lighting fields. 


heavily (Abstract of Conference Paper No 


Flashing Characteristics 
Of Fluorescent Lamps 


, Rk of the few remaining limitations 


application of hot cathode fluorescent lamps 


n removed by the development of the flash 
n 

paper describes the flashing characteristics 

escent lamps and circuits along with corre 


test resul 


Ss Various l uits ade 
patigebigs ey |. H. Campbell D. D. Kershaw 


in flashing service are outlined and 


ad to lamp requirements ind ballast spe ifica 


nherent ability of the ordinary filament 

Tests by F. J. Vorlander' in 1947 indicated the 
possibility of frequent flashing if certain critical 
limits of preheat and starting voltage were main- 


take any on-off cycle without seriously im 


its rated life provided a natural light 
for the sign manufacturer. Until recently, 
t . ve nt 3 , » fir resce im- 
ontaining fluoreseént lamps were economli ained Development of the —. fluorescent cm 
ming systems provided the basis for a practical 


asible only when designed for on-off periods . 
flashing ballast by utilizing the control lead of the 


ral hours 


ballast in a switching circuit. This permits con- 
tinuous application of preheat current to the lamp 
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electrodes, thus eliminating the normal delay in 


starting. Reliable starting has been obtained with 
this circuit on a flashing cycle of one-half second 

A number of interesting facts with regard to the 
behavior of rapid start cathodes under flashing con- 
the 
These tests were made to determine the optimum 


ditions were revealed during starting tests. 
cathode preheat voltage range for satisfactory lamp 
life. Fig. 1 shows an example of the effect of pre- 
heat emission 40-watt 
rapid start cathode. The the 


upper photo was operated at 4.5 volts, whereas the 


voltage on material of a 


cathode shown in 
cathode in the lower photo was operated at 3.5 volts 
standard cathode voltage for conventional opera- 
tion). The lamp had been flashed at a rate of one 
three 
At the end of this time a noticeable distor 


second on and one second off for a period of 
hours 
tion in lamp current waveshape was observed dur 
ing one-half of the cycle This was due to the loss 
of barium and contamination of the cathode sur- 
face of the lower cathode. Contamination increases 
the cathode fall causing a progressive destruction 
of the emission material by increased ion bombard 
ment. 

Through the preceding test and others, the many 
variables involved in lamp life tests were held to a 
minimum 


To determine flashing life, 32 individual life tests 
Vari- 


consisting of ten lamps each were conducted. 
into three general cathode 


ables fell 
) 


voltage, Zz 


groups: (1 
eyclic flashing rate, and ballast 
cireuits 

Results to date of the 


tests are shown in Table I 


significant of these 


most 


One test now well over 
thirty million starts is a strong indication that 
satisfactory lamp life can be obtained for all flash 
ing applications. The tests in which cathode volt 
age was the only variable indicated that best per 
formance will be obtained with a design center of 
for the low current 


4.75 plus or minus 0.25 volt 


TABLE I — Flashing Life 


Test No 


Lamp Type 
Ballast Type 
Preheat Voltage 
Flashing Cycle 
sec. on & off) 
No. of Flashes 


Hrs. of “On" Time 

Total Cycle Hrs : . 

Avg. End "00 
Discoloration 

Avg. Cathode 
Condition 

No. of Failures 


Status 


568 


Fair 


Poor Fair Good 
None 
Still in 

Progress 


1 out of 10 
Still in 


10 out of 10 
Completed 
Progress 
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Progress 


Figure 1. Cathodes taken from the same 40-watt rapid- 
start lamp operated for three hours on a one second on, 
one second off flashing cycle. (Upper photo) Shows 
normal condition of cathode when operated at 4.5 volts 
preheat. (Lower photo) Shows contamination of cath- 


ode due te marginal operation on 3.5 volts. 


rapid start lamp and 4.05 plus or minus 0.25 
for the high current rapid start lamp. 

The foregoing test data are reported to illustrat: 
lamp and circuit requirements and to serve as 
guide to ballast manufacturers and users of fluores 
cent flashing Future developments it 


Systems 
lamps and circuits will undoubtedly provide « 


more flexibility and additional advantages 


watchful eye will be kept on possibilities for 


proving this new lighting tool. 


1 ‘ 


Hot Cathods« 
XLIII 


F. J 
ILLUMINATING 
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ENGINEERING, Vol 


Vorlander 
Lamps,” 
September 7 
Campbell, ¢ I hultz, H. E and 
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Test Data. 


4 


40-w R.S 


Fig. 5A 
4.5 
& % 


10.600.00 


4,251 2 75 2.436 


8.500 ; 950 1.873 


Good Poor Good 


Good Good Good 


None 


Still in 


None 
Still in 


None 
Still in 


None 
Still in 
Progress 


Progress Progress 
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Flashing Applications 
Of Fluorescent Lamps 


I. rHe LAST few years fluorescent lamps 


ome into wide use in the electrical advertis 
field. Their high efficiency in producing white, 
lored, and black light; long life (7500 hours for R. W. Bunner R. T. Dorsey 
vypes) ; ready availability; a wide variety of 

gths; and high light output per foot are among 
the reasons for their popularity. Moreover, a linear Flashing applications using standard ballasts and 


makes it easy to get uniform brightness of line interruption will not provide satisfactory lamp 


¢ 


us elemé s d is desirabl or g g ’ " : : : 
is elements and is desirable for lighting life. The new ballasts provide continuous heating 


panels and some forms of building flood of the cathodes. The lamp current only, is inter- 
as well as silhouette sign and store front rupted to provide the flashing effect. Ballasts are 
designed for single and two-lamp flashing opera- 

any widely used electrical advertising tion of F40T12RS, F24T12RS, F36T12RS, F48- 
distinctiveness in shape, pattern, size, T12RS, F64T12RS, F72T12RS, and F96T12RS 
‘olor, and animation is needed to enable lamps. Typical lamp ratings are 430 ma, 800 ma, 


to stand out from its neighbors. The de 1.00 amp 


tof fis f 
of flashing of rapid-start lamps hi ade : 
I I us mad Suitable external flashers are used to provide on- 


al a whole new range of effects. Spectacular ; 
a pectacular off, or step flashing sequences 


in pattern, emphasis, texture, ete., can be 

; ; ‘ Inderwriters’ ‘ ratorie stine f< ashing 
ed by flashing from one color circuit to an Underwriter Laboratories listing me mang 
rapid-start has been obtained for suitability of 


This effect is illustrated by the attached 


When the blue lamps are on, the emblen combinations. The ballasts, to produce good service 


prominent; when the gold lamps are on, and long life, are designed to meet normal industry 
rs “IES” are most prominent; and when standards for light output and heating. 
reuits are on, the mixture of light is nearly Field experience on lamps, circuits, and ballasts 
vyiving colors their normal appearance for flashing rapid-start lamps is being gained. New 
and continuing transition between these ballast circuits are being investigated to improve 
nakes an attractive display this market for example, the single ballast for 
ballasts have been designed which operate independent flashing of three lamps. The great 
art fluorescent lamps in flashing service appeal provided by flashing of fluorescent lamps 
indicates a new and exciting phase of the electrical 
advertising field. 
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—INSIGNIA TURNS GREEN 
i=) 
Tk | BLUE LAMPS ON 


YELLOW INSIGNIA 
Figure 1. Spectacular changes in pat- 
tern, emphasis, texture, ete. can be 

iE =a produced by flashing from one color 
a circuit to another. In this case, when 
TO FADE OUT Se TURNS the blue lamps are on, the emblem is 
most prominent; when the gold lamps 


= oS a are on, the letters IES are most promi- 


>nt; when both circuits are on 
td | GOLD LAMPS ON nent; and when bot uit i 


the mixture of light is normally white, 
4 aa giving colors their normal appearance. 


BACKGROUND TURNS 
YELLOW 
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Mercury Floodlighting — 
Its Advantages and Limitations 


¢ RAPID advancements that have been 
made in the field of mereury lighting in recent 
years have stimulated considerable interest in the 
application of the mercury source to floodlighting. 
The 7000 hours life, at which the greater portion 
of the mereury lamps are now rated, and the high 
lumens per watt efficiency of the mercury source 
are particularly appealing features in this era of 
high labor and equipmnt costs 

Nearly all of the floodlights offered today for use 
with the mercury source are units that were de- 
signed for the filament lamp, or modifications of 
the same. Since the filament source is a much closer 
approximation of the ideal point source than the 
2- to 6-inch mercury are it is obvious that the 
problems of light control with the mercury source 
are much more complex than with a filament lamp. 
Beam spread, beam candlepower, and beam effi- 
ciency are all affected by the size of the mercury 
lamp. 

Beam Spread — A full range of IES beam types 
are attainable with the clear mercury lamp. With 
the fluorescent mercury lamp, however, the beam 
spreads are limited primarily to the wide distribu- 
tions: [ES types 5 and 6. 

Beam Candlepower — Average maximum candle- 
power values of 100,000 candlepower and more can 


AuTHOoR: Westinghouse Electr orp., Cleveland, Ohio 


or. 
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£400 Wott G-Hi Merculy Lomo 
Plant Lend, Type 5 


| 

A iw) | Ep menihmemegemenal 
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\t Lomp, Plain Leqs Type 2 


> + + 
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b "1400 Welt @-Hi Mercury 


led fens | 


| 40 |Lomg, st 
| Type | 5 


Figure 1. Typical horizontal candlepower distribution 
curves for a general purpose floodlight with a specular 
reflector. 
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be obtained with a clear mercury lamp. The com 
bination of lamp, reflector, and lens required, how- 
ever, generally produces a highly concentrated 
peak in the candlepower distribution ; curve a, Fig. 
1; with the result that the maximum candlepower 
may be 2 to 34% times the average maximum candle- 
power. The effect of this type of distribution on 
the degree of uniformity obtainable is illustrated 
in Fig. 2. The high ratio of maximum to average 
maximum candlepower can be substantially reduced 
by the use of a diffusing lens or an etched reflector ; 
curve d, Fig. 1; but a simultaneous sharp decrease 
in available peak candlepower results. 


In floodlights operating the clear mercury lamp 


L000 wot 4-H 15 
Mercury Lamp 





- Summétion or 
Mercury Curves 


+ + 
Sufrmation of 


Filgmen’ Curves 





Figure 2. Comparison of uniformity obtainable with 

typical filament and mercury floodlights with plain lens 

and specular reflector. Both units are NEMA-IES Type 

5 spaced to obtain average maximum candlepower at 
midpoint between aiming locations. 
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Figure 3. Effect of energy rate on 
relative annual cost of equivalent mer- 
cury and incandescent floodlighting 


systems — 300 burning hours per year. 
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in a vertical or near vertical position, considerable lighting and applications where short beam throws 
distortion of the beam shape occurs when the lamp are required. 
Beam Efficiency — On the basis of lumens per 


in conjunction with a plain lens, making 
watt, the mercury floodlight will average from 1! 


ise of this type of floodlight rather undesirable 
With the fluorescent mercury lamp, a maximum to 2 times more efficient than a filament floodlight ; 
only around 20,000 candlepower can be obtained the beam efficiencies range from 5 to 20 per cent 
vith conventional floodlighting equipment restrict lower than an equivalent filament unit 


ise of this lamp primarily to general area Other characteristics of the mercury source, such 
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as stroboscopic effect, slow restarting after a power 
interruption, and color rendition should also be 
carefully considered before mercury lighting is ree- 
ommended for any floodlighting application 

For an economic appraisal of mercury floodlight- 
ing, Fig. 3 illustrates the effect of the energy rate 
on the relative annual cost of various systems. The 
curves show that economically the 1000-watt mer- 
cury lamp compares very favorably to a 1000-watt 
filament system at rated volts while a rate of ap- 
proximately 4 cents a kilowatt hour is required at 
400 hours of operation a year before mercury flood- 
lighting can economically compete with a 1500-watt 
filament system at 10 per cent over voltage. 

Fig. 4 makes a similar comparison of the effect 
With an 
energy rate of 2 cents per kilowatt hour, the 1000- 


of burning hours on relative annual cost 


Lighting for Audio-Visual Teaching 


E.. CATION through the use of visual aids 


has inereased greatly during the last few years 


Since 1940, for example, the use of educational 
films in schools has increased over six times. Re 
searches have shown that the rate of understanding 
and the degree of retention of material being taught 
are significantly improved by the proper use of 
films and slides. The term “proper use” implies 
proper integration with the educational program 
and proper presentation of the films or slides from 
a seeing environment standpoint. This paper deals 
vith the seeing considerations involved. 

With the many improvements which have been 
made in projectors, projector lamps, and projection 
screens, there has developed a generally held belief 
that it is no longer necessary to darken classrooms 
for projection. This can be true if a black and 
white line drawing slide is projected onto a direc- 
tional type screen from a high-output projector 
and the viewer is standing beside the projector. 
However, if a projected photographic color slide 
or film is viewed from a position off of the screen 


AUTHOR School Lighting Specialist, General Electric Co., 


Park, Cleveland, Ohio 
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1100 


hours of operation a year and the 400-watt mercury 


watt mercury lamp requires approximately 
lamp approximately 2800 hours a year to show an 
economic advantage over the filament systems. 
Mercury floodlighting has been employed very 
successfully for many applications, but the study 
indicates that there is a definite need for more 
equipment designed especially to provide greater 
control and higher efficiencies with the mereury 
source before mercury can assume a prominent 
place in the floodlighting field. Until such equip 
ment is available, the application of mercury flood- 
lighting should be approached with a full under 
standing of its special characteristics and its limi- 


tations if a successful lighting job is to be achieved. 


(Abstract of Conference Paper No. 20) 


Carl J. Allen 


axis, just a few footeandles of stray light from the 
windows will wash out the low contrast details in 
the slide. 

The projectors in common use in schools are 
shown in Fig. 1. The opaque projector needs the 
most room darkening as its efficiency in producing 


screen brightness is only about ! 


19 lumen per pro- 
jector-lamp watt; the 16 mm. projectors are about 
three times as efficient with efficiencies around 14 
lumen per watt Some of the 2 x 2-inch and 314 x 4- 
inch projectors have efficiencies up to 2 lumens per 
watt. 

While 1000-watt projector lamps have generally 
been the largest used in 16 mm. and 2 x 2-inch pro- 
jectors, new developments in 314 x 4-inch projec- 
tors are utilizing 3000- and 4000-watt lamps with 
screen lumens of 4000 and 6000 respectively. Typi- 
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Figure 2. Three views of a demonstration screen which 

show the relative brightnesses of a glass-beaded screen, 

a processed metallic screen and a mat white screen at 
0., 22- and 45-degree viewing angles. 


eal 314 x 4-inch are projectors produce about 7500 
screen lumens 

The three basic types sereens in use are the 
beaded-glass, the processed silver or finely ribbed 
aluminum, and the white mat screen. Each has its 
own reflecting characteristics. The processed silver 
or ribbed aluminum screen maintains the highest 
brightness in the usual seating zone as shown in 
Fig. 2 


panels and cannot be rolled up for portability like 


However, they are available only in flat 


the beaded glass or white mat sereens. 
In addition to slides and films, the chalkboard, 
the tackboard, the maps, and charts used in school 


are also visual aids. Special lighting should be 
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Figure 1. Examples of the various 
types of lighting which help make 
visual teaching more effective. 
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Figure 3. A guide for determining letter sizes and line 
widths for graphs which will assure good visibility under 
typical projection conditions. 


provided for these if the appeal to the visual sense 
is to be strong and effective. The spotlight and 
chalkboard lighting equipment shown in Fig. 1 is 
designed to serve this purpose 

As a guide to those preparing charts or slides, 
the letter sizes and line widths recommendations 
given in Fig. 3 are offered to assure good visibility 
The assumption is made that the farthest viewer is 
seated a distance from the screen not more than six 
times the screen width 

With the trend toward greater use of visual aids, 
careful planning in the design of the visual envi- 
ronment features of the instructional areas is neces- 
sary in order to assure that the use of visual aids 
will be as effective as possible. 


(Abstract of Conference Paper No. 7) 
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Daylighting Design with Adjustable Horizontal Louvers 


ye PURPOSE of this research was to deter- 
mine the quantity and distribution of the daylight 
illumination on the work plane of rooms employing 
adjustable horizontal louvers as a sun control and 
to develop a method of predicting the results. This 
paper reports on the findings of the study as carried 
on by the Daylight Study Project at Southern 
Methodist 
Fenestra, 


University under the sponsorship of 
Incorporated and Libbey-Owens-Ford 
Glass Company. 

Design With 
has an infinite number of 


Since “Daylighting Adjustable 
Horizontal Louvers” 
possibilities, this research project was limited to 
louvers adjusted at 30°, 45°, and 60° from the 
horizontal with the inner edge of the louver tilted 


up. A louver geometry and reflectance of a typical 


AUTHORS Engineering Research, Southern Methodist University, 
Dallas, Texas; Research Department, Libbey.Owens.Ford Glass 
Co., Toledo, Ohio; and Research Engineer, Fenestra, Inc., Detroit, 
Mich., respectively. 
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venetian blind was used. Sun altitudes of 30°, 45°, 
and 60° were studied. 

1/,oth scale models under 
Over 600 


under artificial sky, 


Tests were taken using 
both natural and artificial conditions. 
taken 
ground, and sun conditions on models simulating 
lengths and widths of 20, 30, and 40 feet with ceil- 
ing heights of 8, 10, 12, and 14 feet. Since hori- 
zontal louvers are generally used with clear glass, 


interior tests were 


all tests were taken on clear glass fenestration with 
louvers covering the entire fenestration area. 

The prediction technique developed in this paper 
employs the use of tables of coefficients of utiliza- 
tion based on incident illumination rather than 
prediction curves used in previous papers.’:? The 
use of tables of coefficients of utilization greatly 
simplifies the prediction technique and presents a 
practical method for predicting the work plane dis- 
tribution of daylight through clear glass fenestra- 
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tion using adjustable horizontal louvers as a sun 
control 

The result of this study re-emphasizes the neces- 
sity for proper consideration of the light reflected 
from the 


demonstrates that 


ground in daylighting design. It also 


sunlight through clear glass 


fenestration and controlled by adjustable horizon- 


Availability of Daylight 


A. HAS BEEN pre\ iously reported, a pro)- 


d in Mareh 1953 at Port Allegany 
» the amount of daylight available on 


es facing the four cardinal points and 


} 


»bvious, in determining some practical 


of the data, that any “average” illumi 


nation data, for any elevation or period, is of little 


value to those interested in determining daylighting 


requirements for buildings. On the other hand, the 


number of hours per day the exterior illumination 


on certain vertical planes can be expected to be 


a given level for any month is of value in 


su design The data obtained therefore 


were 


analyzed with this point in mind. Furthermore, 
since these data are only applicable to Port Alle 
a means of transferring this information to 

er parts of the country was sought 
The United States Weather Bureau has, for some 
UTHORS Director, Daylighting Research Center 
" Assistant 
Corp Port Allegany, Pa 


Research Engi 


neer, and Laboratory respectively Pittsburgh Corning 
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tal louvers provides both high quality and quantity 


of illumination on the work plane 


1 Griffith. J. W Arner, W and Conover, } W A Modified 


Lumen Method of Daylighting Design ILLUMINATING ENGINEER 
Ing, Vol. L, No March 1955 
2. Griffith, J. W Arner, W. J 

Design With Overhangs ILLUMINATING ENGINERRIN \ 


Ne } March 195¢ 
(Abstract of Conference Pape r No. 1) 
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years, been measuring solar radiation incident on 
a horizontal surface at approximately one hundred 
different stations. Because sunlight is a portion of 
the total solar radiation, it was felt that such hori- 
zontal radiation data might be converted to illumi- 
data on vertical planes, 


nation providing some 


means could be determined to correlate such con 
versions. Fortunately, simultaneous records of illu 


mination and radiation ineident on a horizontal 


surface were obtained at Washington, D. C. during 
1954 


one cal/em? of radiant energy (Langley 


These data show that on a monthly average 
is equiva- 
lent to 110 ft-c-hrs of illumination to within 10 per 
cent for any season of the year. 

The conversion of such total illumination data to 
useful information on hours above a certain illumi- 
nation level is dependent, at least at this time, on 
the development of an empirical relationship, so 
that this conversion can be accomplished with a 
minimum of expected error. 

Using this relationship, it can be shown that one 
hour above 2600 ft-c is comparable to 6570 ft-c-hrs, 
with a maximum deviation of 9.4 per cent. Com- 
parisons at lighting levels above or below 2600 ft-c 
give larger deviations. 

Maps of the United States showing lines of con- 


stant solar radiation falling on a south vertical face 
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during given months have been developed 
possible to convert these maps to ones showing the 
number of hours a south face is above 2600 ft-c 
The number of hours above 2600 ft-c is not, how- 
ever, particularly advantageous to illuminating 
engineers. Exterior illumination levels of 1000 ft-c 
and 2000 ft-e are of more value. Fig. 1 shows a 
map for the month of January indicating the aver 
age number of hours a south vertical face is above 
2000 ft-e 

The maximum error in converting radiation data 


to hours above 2000 ft-e by the method shown would 


Measurements in Daylighted 
Classrooms in Arizona 


fam like the rest of the United 


States, has had tremendous increase in school con- 


struction since World War II. And like the rest of 
the country, these schools in Arizona have employed 
radical new designs, as compared to the pre-World 
War II school, to give maximum utilization of space 
and equipment. In the past few years many have 
studied and reported on different phases of these 
modern schools with special emphasis on heating, 
air-conditioning, classroom equipment, and light- 
ing, both artificial and natural. Since a great effort 
has been made to design fenestration so as to take 
advantage of natural light, numerous studies have 
been made in the field and with test models to see 


AvuTuor: Arizona Public Service Co., Phoenix, Ariz. 
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Figure 1. Average number of hours 
per day during January when the illu- 
mination level on a south vertical face 


is above 2000 footcandles. 


be 26 per cent, with a possible maximum error in 
the neighborhood of 30 per cent for other localities 

Additional recordings of exterior vertical plane 
illumination, either in conjunction with radiation 
data or coordinated with near-by Weather Bureau 
data are required to further substantiate this pres 
ent effort. For maximum difference in weather 
conditions, and testing of the methods contained in 
this paper, it would be desirable to take such data 
in a place or places remote from Port Allegany, say 
west of the Mississippi. 
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if the designer is accomplishing the desired results. 

This author believes that information from the 
Southwest on the results of classroom daylighting 
is needed from actual working examples since this 
section of the country has an extremely high per- 
Also, 
this high percentage of clear days has encouraged 


centage of clear days throughout the year. 
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Figure UL. S. Department of Commerce, local 


climatological data, Phoenix, Arizona. 


to take 


full advantage of this daylight in their fenestra- 


schoolroom designers in this area to try 


tion design 

Sunshine in the Salt River Valley area of Arizona, 
as reported by the United States Department of 
Commerce’s Weather Bureau, averages 85 per cent 
of the possible amount for the year—an unusually 


high normal, comparatively speaking. During the 


winter there are, on the average, only six or seven 
cloudy days per month, but the remainder of the 
time skies are sunny and daytime temperatures 
mild. In Spring, sunshine is at its best, shining 
between 80 or 90 per cent of the daylight hours 
during the three months of March, April and May 

In order to determine how much daylight illu 
mination is provided with the fenestration in this 
sunny area, four post-World War II classrooms in 
different schools in separated localities in the Salt 
River Valley area of Arizona were selected for 
survey. In each test room, teachers were furnished 
with a light meter and classmates formed teams to 
measure the footecandle levels in nine locations in 
that room every hour that classes were in session 
This survey was carried on for 45 school days in 
the months of January, February and March, 1956 
Of the 15,000 readings that were taken, a very 
small fraction of one per cent of the total were dis 
carded because of obvious inaccuracies 

An average was calculated for the footcandle 
readings in respect to identical hours and room 
positions for each day of the test period. With this 
for each position could be 


information, curves 


drawn with footeandles as ordinates and time 


hours) as abseissas 

The accumulation of these data is for the pur- 
pose of adding a small bit of knowledge to the 
general art and science of schoolroom illumination. 


If there is any conclusion to be drawn, it would be 


20 
2 3 4 
TIME HOURS > 
Figure 2. Typical curves for schoolroom with north win- 
dow wall and monitor window in opposite wall from 


window wall. Richard C. Simis Elementary School. 


s 10 " _ 


TIME HOURS > 
Figure 3. Classroom using sky domes instead of monitor 
window. Alphabetical letters refer to test positions in 
room. Window wall (A, B, C); center of room (D, E, F) 
inside wall (GC, H, I). Washington High School. 


that, as yet, the use of natural daylight for illumi- 
nation purposes in classrooms has not been sub- 
jected to the precise control that is typical of arti- 
cial illumination. 

(Abstract of Conference Paper No. 3) 
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Analysis of Experimental Data 
For Interflectance Theory 


D, RING the past decade investigators 
have reported data which show how the illumina- 
tion and brightness measured in model or experi- 
mental rooms differ from the theoretical values 
calculated by the Interflectance Method. Primarily, 
these researches have utilized luminous surfaces as 
the sources since this method enabies one to check 
the component factors separately. This paper sum- 
marizes these past investigations and shows the 
results obtained when two or more components are 
combined as in the case where luminaires inside the 
room cause the initial brightness of the surfaces. 

“Correction factors,” Table I, were determined 
from the data reported by Bull and by the author. 
These “correction factors” are values which, when 
used as multipliers, modify the theoretical values 
so they correspond more closely with the experi- 


mental values. 


AuTrHor: Chief, Research and Photometric Section, Night Vision 
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Lighting Calculations 


Seaea uw 


Three room shapes were selected to provide a 
wide range of room indices and caleulations were 
made for lighting installations of three widely dif- 
ferent types of luminaires. Room shapes and lumi- 
naire distributions are shown in the first part of 
Table II. k, is 

width 


the equation: 
(width 


from 
height) /2 


calculated 


plus length) (room 


TABLE I — Component Correction Factors. 


Via 
Walls 


Interflectance Factor 0.82 
1.16 
0.98 
1.02 
0.95 
0.81 
0.86 


Via 
Ceiling 


0.97 
0.79 
0.97 
1.05 
0.77 
0.94 
1.02 


Via 
Floor 


ou mee OS 
Soni won~ 
- a 
* 


Vnwnwwore 


om 


*Direct flax to work surface is considered as a separate quantity 


TABLE Il1—Summary of Per Cent Variations Calculated 
for Studying the Effects of ““Component Correction 
Factors” for the Interflectance Method. 
Reflectances: Wall 0.50, Ceiling 0.80, and Floor 0.30 


Cosine Indirect 

C(3.0) H(1.0 C(38.0) H(1.0 B(4.0 

0.2 1.0 0.2 1.0 0.2 

7 26% 58% 28% 2% 38% 

0 0 33% 44% 88% 97% 
83% 74% 9% 28% 0 0 


51% 81% 15% 32% 0 0 


Cosine Direct Uniform 


INTERFLECTANCE METHOD UNCORRECTED 
COMPARED TO CORRECTED* 
4% 5% 6% | 4% 


10 13 24 


INTERFLECTANCE METHOD UNCORRECTED 
COMPARED TO LUMEN METHOD 
15 |—15 32 1 
INTERFLECTANCE METHOD CORRECTED®* 
COMPARED TO LUMEN METHOD 
E 2 16 5 30 ! 4 


*Theoretical values modified by component “correction factors’’ and 
by using the true initial value of Fy, , (lumens direct from lumi 
naires to work surface) instead of using Fy, , equal to the initial 
flux to the floor, F, 
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initial lumens 


length F’., Fo, and Fs are the 
from the luminaires to the walls. ceiling. and floor 
and Fy.-¢ is th 


naires which are initially incident directly on 


number of lumens from the lumi 
the 


work surfac 
The illumination values are least affected by 


t accurate when the 


Ther 


orrections’’ and are mos 


ing lighting component predominates 


John |. Neidhart 


Algebraic Interflectance Computations 


ee almost ninety per cent of our im 


pressions come through our eyes, an efficient visual 


This value is 
Thus, to 


illumination 


mechanism has great dollar value 


accentuated by the rising cost of labor 


high 


tools available for selling 


improve worker productivity 
levels are justified. The 
high illumination levels plot productivity, visual 
acuity, ete. against background brightness which is 
proportional to illumination. So the customer gets 
interested in the illumination and he has a right to 
Thus, 


If computed predictions 


know what level to expect illumination 


measurements are made 
do not agree with measurements the lighting de 
signer is embarrassed and the customer may be un 
happy because he was sold the computed level 
Thus, calculation accuracy is important 

Our accuracy has been improved tremendously 
in the past few years. But even the currently pre 
Westinghouse Ele Corp Los Angeles. Calif 
Merider Co 


AUTHORS 


The Miller Cx respectively 
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wide variations between the values of illumination 
caleulated by the Lumen Method and by the Inter- 
flectance Method 
Most of the theoretical brightness calculations 
predict values which are too high. Table II indi 
eates the range of variations that might be ex 
pected 
(Abstract of Conference Paper No. 10 


ferred method of computing coefficients of utiliza 
tion still leaves much to be desired for certain lumi 
naire distributions. Our aceuracy is worst for in 
direct luminaires in high narrow rooms. For exan 

ple, Potter and Russell found errors as high as 16.3 
per cent for these conditions. Russell and Churchill 
found errors for these conditions as high as 18 pet 


All tests 


using computational factors that com 


cent. The authors found similar results 
were mac 
prehended exact room conditions, and the finest 
instruments available were used for the measure 
ments 

In an actual job in the field where errors would 
be caused by discrepancies between actual and 
assumed values such as output of the lamps, refle: 
tor efficiencies, room surface reflectances, ete., such 
accuracy is acceptable ; but under laboratory condi- 
tions our accuracy must be improved if our field 
results are to be satisfactory. 

The most accurate method yet devised for con 
puting interior illumination utilizes the concepts of 
zonal multipliers and interflectance values. The 
zonal multipliers enable us to determine quite accu 
rately the number of luminaire lumens directed by 
a lighting system to the walls, ceiling and floor 

and work plane), and the interflectance values 
give us the per cent of these lumens that are re 
flected to the work plane. Any improvement in the 
accuracy of our system for computing illumination 
must be based on an improvement in the aceuracy 
of either the zonal multipliers or the interflectance 
values. It is the purpose of this paper to present 
a new method for computing the interflectance 
values. Most of the values computed by this method 
are very close to those now in use. Some are identi- 
eal. But others are considerably different. The 
ones that differ most are those that will improve 
the accuracy of our calculations for indirect lumi- 
naires in high narrow rooms. 

(Abstract of Conference Paper No. 11) 
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Interflections in a Room 
With Luminous Walls 


I. ORDER TO obtain experimental verifica 


tion of the well-known Moon-Spencer interflection 
equations for interiors lighted by luminous walls a 


onstructed, having four 


small model room was 
luminous walls and painted masonite ceiling and 
floor panels. Provision was made to change the 
eiling height at will. so as to obtain a wide range 
After having 


reflectances of the walls, ceiling and floor, numer 


f room coefficients determined the 
ous surface brightness readings were taken within 
the enclosure, together with footcandle readings of 
the illumination on a work plane parallel to the 


floor and separated from it by one-quarter the ceil 


Figure 1. View of model room structure. 
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Hempstead S. Bull 


ing height. These data were obtained for each 


five room coefficients, ranging from 1.0 (a cubical 
room) to 0.2 

From all of these readings average values of fou 
significant quantities were determined: (a) ceiling 
mid wall 
In addi 


tion, the average wall brightness without interflec 


brightness. b floor brightness. fo 


brightness, (d) work plane illumination. 
tion contributions was determined by removing on 
of the luminous walls and measuring its surfac 
brightness while isolated from all other luminous 
surfaces. From these data the ratios of the four 
significant quantities listed above to wall brightness 
without interflections were computed and plotted 
as functions of room coefficients. These plotted 
ratios were then compared with similar ratios deter 
mined by use of the Moon-Spencer equations 

A Luckiesh-Taylor brightness meter was used for 
all observations and special holders were designed 
to support a 45-degree mirror and a magnesium 
oxide testplate, the latter being used in determin 
ing the work plane illumination 

Special care was taken in the construction of the 
luminous walls to attain uniformity of brightness 
and close approximation to the cosine law of emis 
sion. Each wall was a sheet of tracing vellum which 
formed one side of a plenum chamber containing 
four fluorescent tubes. 

In general the significant brightness ratios ob 
tained from experimental data were smaller than 
those computed from the Moon-Spencer equations 
by amounts that were considerably greater than 
could be attributed to observational and instrumen 
It is concluded that the Moon-Spencer 


equations for interiors lighted by luminous walls 


tal errors 


need to be modified slightly to give results that 
will be more in line with what can be expected in 
conventional full-scale interiors where the reflect- 
ances of all painted surfaces will doubtless depart 
considerably from the cosine law. 

(Abstract of Conference Paper No. 9) 
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The Effect of Furniture 
On the Coefficient of Utilization 


Tin LUMEN METHOD of lighting design is 


widely employed in practice. Neither in its original 
empirical form, nor when based on the theoretical 
foundation supplied by the interflection method is 
any consideration ordinarily given to the effect of 
furniture and other obstructions. Calculations 
based on the assumption of empty rooms are gen- 
erally considered satisfactory. However, there are 
asional cases in which irregularities in room 
mtours cannot be ignored. 
This paper makes a first step toward the develop 
ent of more accurate procedures for calculating 
the coefficient of utilization in such cases. Irregu 
larities in room contours are taken into account by: 
a) Replacing the actual room (which contains 
obstructions such as furniture, recesses and beams 
with a fictitious empty room, (b) Employing suit 
able average reflectances of walls, ceiling and floor 
f the fictitious room 
The key to the method is the development of a 
formula for the equivalent reflectance of a recess 
The fraction of the light reflected back into the 
room from a recess of domance k, with reflectance 
p, on the sides and p2 on the top is called the equiv- 
alent reflectance peq of the recess. Values calculated 
AUTHOR Associate Professor, University of Connecticut, Storrs 
and Consultant, Marlux Corp., Somerville, Mass 
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Figure 1. Equivalent reflectance p_ of recess as a fune- 
ey 


tion of the k, of the recess for various reflectances. 


from this equation are shown in the accompanying 
figure. 

Two applications of the method are made. The 
effect of long rows of desks is analyzed. In the 
examples given in the paper, the error introduced 
by the presence of the furniture is between 2 per 
eent and 19 per cent. Largest errors occur when 
light furniture is used in large rooms and when 
the spacing between desks is slightly greater than 
their height. 

A second application is to determine the effect of 
structural beams on luminous ceilings. Even 
though such obstructions are painted white, inter- 
flections among the obstructions will lower the out- 
put of the luminous ceiling. In the examples 
worked out, with various beam depths and spacings, 
the error never exceeds 24 per cent but is frequent 
ly as high as 10 per cent 

(Abstract of Conference Paper No. 12) 
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Lighting Requirements for et ae 0 Ame 
Older Workers RE. 














Mass INVESTIGATORS have studied the 


effects of age upon visual and other functions of 
the human organism. Although most of the results 
have shown a decline in numerous biological func- 


LEVEL 





tions with increasing age, only few criteria have 
been found suitable in visual tests for obtaining 
useful information applicable to lighting practice. 


VISIBILITY 


In order to provide additional knowledge, visi- 
bility measurements were made with the Luckiesh- 
Moss Visibility Meter by 100 typical office and lab- 
oratory workers whose ages ranged from 17 to 65 








years. No selection of observers was made except 
to exclude those who had pathological or uncor- 
rectable optical eye defects. The visual status of each 36 46 

observer was determined and, if necessary, lenses — ao oe 
were provided to correct refractive errors for the 











. + Ay aia l | l 
experimental viewing distance of 16 inches. This 20 30 20 50 


was particularly important for presbyopic ob- AGE 

Figure 1. Illustrating how visibility level decreases with 

age. The data have been plotted in terms of the average 
age of each group. 





Avurnors: Lamp Division, General Electric Co., Nela Park, Cleve- 
land, Ohio 
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rABLE I — Average Footcandles Required by Observers 


Thus, insofar as WAS possibl all observers 
Age Groups to Obtain Specific 


in Various 
task consisted of well printe ad 6 point type on white Visibility Levels When Viewing 6-point 
Type at a Distance of 16 Inches. 


illuminated by 10 to 100 footeandles 


placed on an equal optical basis. The visual 


17-20 21-30 31-40 41-50 51-60 61-65 
56 


Age Group 
19 26 36 46 


nn . Average Age 
decreases with aw The decrease is grad No. of 
Observers 12 17 22 


relationships shown in Fig. 1 illustrate how 


yf about 45 or 50. after which the 21 
pronounced. The curves show Visibility Average 
Level Footcandles All Groups 


chieved by the oldest group 
irds of that obtained by the voung 
\ll age groups receive approximatels 


relative benefit L.é., percentage improve 
sibility as the illumination is increased 
imination Is raised progressive lv fron 

required by the oldest observers (94 per cent for 


and 80 footcandles, the improvement 
10 is greater than th 


els is 23, 68 and 142 per cent respec visibility levels of 3 and 
diffe rence needed by the youngest group 
the older observers 


71 pet 


onclusion can be drawn from the cent This would mean that 


require a greater increase in brightness difference 


[ which represent the average foot 
required by the various age groups to ob than vounger observers for the same tmprovement 
isibility levels In order to achieve a in visibility 


the oldest ere eeds out ce _ 
h | group needs about twi The data obtained in this investigation empha 


nination of that required by the youngest size that the differences among individual observers 
On the other hand, for a visibility level of and various age groups are important factors 
former requires only 50 per cent more illu which should be taken into consideration when 
than the latter. This would indicate, for developing recommended levels of illumination 


an imereasing effectiveness ot per 
thstract ft Conterence Paper \ 


in footeandles. The 


EFAS—A New and Vital Aid to 
Low Visibility Landings by Aircraft 


APER describes the operation and 


Electronie Flash Approach System 

v component of the integrated Air 
Visual Landing System evolved by the Donald |. Coggins 
ATA, ALPA, and participating lighting 

turers. The suecess of low visibility land 
be related directly to the timeliness and 

| of the transition from Instrument to tivity. EFAS contributes the essential ingredients 
ght during approach and the degree to to accomplish these objectives and in combination 
necessary aids provide the required in with other more conventional light sources ar 
and guidance without loss of eye sensi ranged in a unique configuration and radio ap- 
proach aids provides a complete solution to landing 


of aircraft under low visibility conditions 
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k —————WING BARS (AVIATION RED) APPROACH LIGHTING CONFIGURATION 
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“THRESHOLD BARS (AVIATION GREEN) 


—-NOTE 4 
———— GENT 
CENTERLINE BAR ) &e UNITS) 
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j 
H44¢4¢4¢¢¢ededdgtedededdddeqedadas 


———FLASH SEQUENCE 


RUNWAY 
¢ 


t —— EFAS. _ (28 UNITS) 
1 HIGH INTENSITY FLASH (CLEAR) 





— §0' 
TERMINATING BAR 
AVIATION RED 


——100' CROSSBAR 
(AVIATION VARIABLE WHITE) 








~ 20 SPACES @ 00°= 2000° 


NOTE 

CERTAIN MILITARY REQUIREMENTS MAY 
SPECIFY UNITS WITHIN 1000 FEET OF THE 
RUNWAY TO BE FLUSH MOUNTED. 











Figure 1. Typical installation, airport approach lighting. 


The Urgency for Improved Air Traffic Control and comprises a 3000-foot line of lights centrally 
During the past ten years plane hours in the United placed in front of the runway. It combines all the 
States have doubled and passenger miles have more ingredients necessary to guide a pilot visually from 

an tripled. Last year Chicago’s Midway Airport the normal termination of radio approach aids to 
alone handled, on the average, more than 1,000 the runway 
planes and close to 25,000 passengers a day Electronic Flash (for fog penetration, identifica 
Unfortunately facilities for the control of this tion and directional guidance). The heart of the 
sort of traffic growth have not kept pace despite all system is the line of 28 condenser discharge units 
fforts of the Civil Aeronautics Administration See Fig. 2) which flash in rapid-fire sequence to- 
with available funds. Bad weather still plagues air wards the runway in one-half second cycles. Since 
travel frequently causing delays and diversions to each distinctive blue-white flash lasts but a few 
ther airports less affected hundred microseconds and attains a peak beam out 

Such conditions cause serious inconvenience to 
passengers and financial loss to both airports and 
air carriers. In addition, the maintenance of high 
standards of safety require immediate implementa- 
tion of present facilities particularly with anticipa 


tion of further growth and the coming of jet planes. 


New Visual Landing Aids 

Fortunately there exist today proven facilities 
for almost completely licking the problem of low 
visibility landings. Through the combined efforts 
of C.A.A., the Air Transport Association of Amer- 
ica, the Air Line Pilot’s Association and the light- 
ing industry, an Electronic Flash Centerline Ap- 
proach Lighting System has been evolved. It has 
already proven through installation at both Idle- 
wild and Newark Airports, its ability to essentially 
solve this phase of air traffie control. 


The complete integrated system is shown in Fig. 1 Figure 2. Electronic flash unit. 
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Figure 3. Incandescent bar unit. 


put of some 30 million candlepower, exceptional 
conspicuity results without the usual fog blinding 
and glare of high intensity steady burning lights 
Despite the very short flash duration, total inte 
erated light is in excess of 10.000 candles prov iding 
excellent fog penetration and powerful eye attrac 
tion. The resulting streaking ball of light gives 
strong directional guidance and positive identifica- 
tion permitting early transition from instrument 
to visual flight 

A recent article by Professor H. E 
M.I.T. and 
on the efficiency of flash tubes of this type 


Edgerton? of 


others provides excellent information 


Bar Incandescent Lights (for roll guidance and 
height. indication Combined with the Electronic 
Flash System is an equal number of 14-foot, 5-lamp 
steady burning, adjustable intensity bar units (See 


7 9 
} lig od 


Such units are essential to an orderly 
transfer from full instrument to visual flight. An 
excellent study and exploration of similar units 
and configuration has been made by Mr. E. S. Cal 
vert! of Great Britain 

Because of their physical size and placement 
these units provide the missing horizon in bad 
weather giving clear and continuous roll guidance 
Familiarity with their size and spacing also serves 
to give height reference. In bad weather, the inten 


sity of these steady burning lights must be substan 
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tially reduced to prevent fog glare and blinding 
which would destroy the dark adaptation of a 
pilot’s eye at night. 


Terminating Aids Prior to Touchdown (for dis 


tance and runway imminence information). Refer- 
ence to Fig. 1 shows a 100-foot clear light crossbar 
located 1000 feet from the runway. This facility 
provides one positive and unmistakable indication 
of distance to the runway. 

At a distance of 200 feet from the runway is 
located an 80-foot red bar of steady light pointing 
out the end of the approach lights. 

At a distance of 100 feet of the runway are 
located two 14-foot red wing bars marking the 
lateral extremity of the approach and runway 
areas. 

At the approximate beginning of the runway) 
surface is placed a line of green threshold lights 
giving final touchdown clearance. 

Runway Guidance. Current standards of runway 
edge lighting are inadequate for proper guidance 
once the plane touches the runway 

The cause of this inadequacy is primarily the 
angular limits of acuity of the eye to view these 
lights far to the side. An excellent description of 
this problem and its possible solution has been 
written by Mr. A. E. Jenks*® of the C.A.A 


The Future 
Today as never before is improved air traffic 
C.A.A. and the airlines have 


been constantly aiming to improve this situation in 


control necessary. 


order to keep pace with the rapid growth of the 
industry. The prompt implementation of current 


radio approach aids with available and proven 
visual aids as described above is already pro- 
grammed by C.A.A. but drastically improved time 
schedules are needed for which much-sought-for 
funds must be made available. 

Such a program with full standardization of 
facilities both here and in other countries will go 
far in establishing sound air traffic control in and 
about our airports 
References 
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The Evaluation of Discomfort Glare 


a are at present at least three 


numerical assessments that one can apply to a light 
source to express its capacity for producing dis- 
comfort: (1) the glare rating G, (2) the BCD 
index M and (3) the visual comfort index (VCI) 
which represents the percentage of a sample of 
normal observers for whom the light source is com- 
fortable. A definite relationship exists between G 
and M so that one can be computed from the other 
and each ean be related to the percentage of com 


An M 


value of 108 and a @ value of 55.6 represent the 


fortable people, as shown in Figs. 1 and 2. 


levels on the two scales at which 50 per cent of the 
observers are comfortable 

On the surface it might appear that Luckiesh 
and Guth' and Harrison and Meaker*:* have used 
different methods for making an allowance for the 
displacement of a glare source from the line of 
sight in evaluating its capacity to produce discom- 
fort; however, it is possible to derive the following 
equation which relates the position index P of 
Luckiesh and Guth to the location coefficient L of 
Harrison and Meaker: 

220 
Pp ——— 
L (Y?/H? + W?/H? +1) 
VW here 
H the height of the glare source above eye 
level, 
the lateral displacement from the median 
plane in feet, and 
the distance from the eye to the frontal 
plane through the glare source in feet. By 
means of this equation values of L can be 
computed from values of P. 

There is no fundamental difference in the basic 
principles involved in evaluating the capacity of a 
glare source for producing discomfort represented 
in the methods of Harrison and Meaker,*:* Luck- 
iesh and Guth’ and Logan and Lange.* The meth- 
eds differ only in the use of different coefficients 
and exponents and different sets of values for the 
position index P. The procedures also differ in 
evaluating the brightness of the surround and the 
method of Harrison and Meaker attempts to make 


AUTHO! School of Optometry, Ohio State University, Columbus 
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some allowance for the immediate brightness of the 
background. 

The Logan-Lange method of evaluating a mul- 
tiple number of glare sources if modified to make 
it self-consistent, becomes identical with the Har- 
rison-Meaker method. Although the principle of 
additivity of Harrison and Meaker does not encom- 
pass all of the experimental facts and also has cer- 
tain theoretical limitations, it may still be regarded 
as a usable approximation. 

Guth® has recommended a different method of 
evaluating the combined effect of a number of glare 
sources. 


There are too many unknowns to construct a 


M 
Figure 1. The relation of VCI to M. 
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Figure 2. The relation of VCI to G. 
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rtae . for ews P ns “4 P . in 2 ! \\ ar he s Further Data on Glare 

perfect system for evaluating glare in a luminous eee petra Be aio, Vol. XLII, p. 988 (1947) 

environment, but the illuminating engineering pro Harrison, W s: “Glare Factors and Their 
~ t nee v. fevie August 1947 

fession should be able to formulate and adopt a ten 1. Logar ange The Evaluation of Visual 

( fort t t ING ENGINEERING, Vol. XLVII, p. 195 


ative standard system for performing this opera 


yr) 


Discussion of Conference Papers 


n discussion on any of the technical papers presented at the National 
submitted immediately for publication with th 


al Conference should be 
,ATING ENGINEERING 
original) to Miss Ruby Redford, Editor, ILLUMINATING 


1860 Broadway. New York 23, N. Y 


ENGI 


» author of the paper 
to Discussion Organizer of the session (listed below 
F’. Davidson, Chairman, I.E.S. Papers Committee, Hydro 


Power Comn ission of Ontario. 620 University Ave.. Toronto 


Discussion Organizers 


morning, September 


fternoon, September 17, Applications Il — Thursday 
20, Papers Nos. 20, 21A and 21B E. H. Rad 


din, Champion Lamp Works, Lynn, Mass 


Daylighting — Monday a 
Papers Nos. 1, 2 and 3 E. M. Linforth, Rohm 


hm & Haas, Bristol, Pa 


afternoon, September 17, Research — Thursday morning, September 20, Pa- 
Nos. 22, 23 and 24—- Commander Dean 


Applications I— Monday 
Nos. 5, 6, 7 and 8 Norman T. Kridel, pers 
ester Gas and Electric Corp., 89 East Ave Farnsworth, U.S. Naval Submarine Base, Medi 


ester 4, N. Y ‘al Research Laboratory, Box 45, New London, 


Conn. 


i 


Calculations Tuesday morning, September 18, 
Papers Nos. 9, 10, 11 and 12 W. V. C. Foulks, Street Lighting — Thursday afternoon, September 
Curtis Lighting Inc., 6135 65th St., Chicago 38 20, Papers Nos. 25, 26, 27 and 28 Dana Row- 


tt ten, Westinghouse Electric Corp., 1216 W. 58th 


St., Cleveland 1, Ohio. 


Light Sources I — Tuesday morning, September 
18, Papers Nos. 16, 29, 31 and 32 —J. Roland Light Sources II — Thursday afternoon, Septem- 

Morin, Sylvania Electrie Products Ine., 75 Syl ber 20, Papers Nos. 13, 14, 15 and 30—C. M. 
Danvers, Mass Hlolden, Champion Lamp Works, Lynn, Mass. 
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INSTALLATION AT ALDON RUG MILLS, LENNI, PA. 


Lighting for Machine Sewing 


LIGHTING OBJECTIVE: To provide high level illumination at the needles on the sewing machines 


without objectionable shadows and without the usual limitations of machine attached localized 


lighting. 


GENERAL INFORMATION: Sewing machines for producing small rugs are located in the room 
shown above. The room dimensions are approximately 40 feet 6 inches by 72 feet 6 inches with a 
ceiling height of 9 feet 4 inches. Colors and reflectances are as follows: 


Color Reflectance 


78% 


Ceiling White 
Walls Light Green 55% 
Floor Maple 

Sewing Machine table tops Maple 24% 
Racks Grey 

Sewing Machine head Black 9 
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Lighting for Machine Sewing (Continued) 


INSTALLATION: General illumination is provided by 68 industrial fluorescent luminaires (Sylvania 
Electric Products, Inc. catalog No. HF-100) individually mounted 7 feet above the floor and 
oriented 45 degrees with respect to the machine table as shown in Fig. 2. Each luminaire is 4 
feet long and equipped with two 40-watt T-12 standard cool white preheat starter type lamps. 

The average level of illumination is 41 footcandles. The illumination within a 9-inch radius 


of the machine needles is 91 footeandles. There are no objectionable shadows. Brightnesses are as 


follows 


Lighting designed by William N. Harrison, Lighting Engineer, Philadelphia Electric 
Co., Philadelphia, Pa.; Electrical Contractor, Charles A. Holm, 727 16th Ave., 
Prospect Park, Pa. 


Lighting data submitted by George T. Anderson, jr., Philadelphia Electric Co., Phila- 
delphia, Pa., as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXI 9.56 





Lighting and Airconditioning... 


Part 1 — The Lighting System's Relation to the Cooling Load 


Prepared by a Joint Committee on Lighting 

and Airconditioning of the Illuminating Engi- 

neering Society and the American Society of 
Heating and Airconditioning Engineers 


A joint committee was appointed “to study the ré lationships between 
lighting and the various factors that enter into air conditioning and 
report thereon.” Representatives from the American Society of Heating 
and Air Conditioning Engineers submitted questions on lamps and light- 
ing which the LE.S. answered. Since most of those questions have 
appeared in ILLUMINATING ENGINEERING previously in the Light Sources 
Committee’s Questions and Answers page and the others are based on 
lamp data in the I.E.S8. Lighting Handbook, they will not be published 
again by the L.E.S 

The following questions on cooling systems were asked by LE.S 
members and answers obtained by the Joint Committee from air condi 
tioning engineers 


Jornt COMMITTEE ON LIGHTING AND AIR CONDITIONING 


AMERICAN Socrety or HEATING [ILLUMINATING ENGINEERING 
AND AIR CONDITIONING ENGINEERS Society 
John Everetts, Jr Walter Sturrock, Chairman 
A. T. Jorn R. W. MeKinley 
J. N. Livermore E. H. Salter 


UESTION For practical purposes, taneous cooling load may be less than the instan- 
should the illuminating and air conditioning engi taneous power input to the lighting system. How- 
neers assume that 100 per cent of the wattage con ever, because of the lack of data on this heat stor- 
sumed by luminaires be included in the design cool age effect, conservative design requires the practice 


ing load of an air conditioned building? of considering 100 per cent instantaneous conver- 

sion of lighting load to cooling load. Similarly, 

conservative design of heating systems usually 

Ainew ER It is present prac tice to as ivnores the heat supplied by the lighting system. 

sume that the instantaneous load on an air cooling Because the energy input to a lighting system is 
system due to lighting is equal to 100 per cent of not always constant during the day, and because 
the rate at which electrical energy is supplied to it usually is zero during a part of a 24-hour period, 
the lighting system. It is recognized, however, that it constitutes a periodically varying heat input to 
a portion of the total energy output of a luminair: an air conditioned space. Under such condition, 
is in the form of radiant energy and that part of part of the radiant output of luminaires warms 
this energy is stored in the structure of a building the structure at varying rates during the “on” 
by raising its temperature. Hence, the instan- periods, while the rest is convected from the room 

surface to the room air. It is this portion, plus the 


Approved by the ¢ in 


cubes ene —— poor Pease Sy convected heat from the luminaire itself, that be- 
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load on the air cooling 


“off” periods, he at stored in the 


instantaneous 


comes an 
system. During the 
structure returns to the space as convected heat 

In general, therefore, the instantaneous load is 
less than the instantaneous input during the “lights 


will usually be a 


ye? 
ik 


on” f the cycle, but there 
cooling system during the “lights o 
Whether or not the total 


amount of heat that must be removed by refrigera 


part of the 24-hour cycle 


24-hour period equals the total elee 


during a 
ergy input to the system depends upon 


+ 


outside air can be used for cooling a 


, 


of the day, and upon the amount o 


transmission of high temperature 


through glass areas or by condue 
outer walls of the building 

if arrangements, a portion of 

ed that some heat can be 

a separate ventilating system 

uses Outdoor air. In some cases, light troffers 

ooled so that energy absorbed by or 

troffer can be carried away by 

ed ceiling panels perform 

way Although these two methods 

load on the air 


do not 


cooling part of the 
reduce the total load on the 
if the eoolant is cooled by 


svstem 


‘efrigeration. Obviously, the compo 


yved will not at any time be stored in 
ture. The 


lighting in which the space is used as a plenum for 


luminous ceiling method of 
conditioned air or a passageway for cool-air ducts, 
presents a still different problem for the air condi 
tloning engineer 

relating 


Because the problems of accurately 


lighting load to cooling load are so varied, and be 
cause the energy from lighting systems constitutes 
in many cases a large part of the total cooling load, 
the entire problem is a part of the long-range re 
program of the ASHAE 


of the problem are being attacked in current re 


searc] Certain sections 


search. Some insight into the problem and some 
useful data have been developed in past research 
by several individuals, whose findings appear in 
the technical literature. However, much more data 
are needed. A well-planned research program can 
Active participation of the IES in 


bring results 


the ASHAE program is invited 


UESTION In considering the compo 
nents of the total energy released by lighting units, 
reference is frequently made to “low-temperature” 


What is the dif- 


and “high-temperature” radiation 
ference between these two types of radiation 
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Pickin In many problems faced by 


air conditioning engineers, especially in connection 
with lighting and solar radiation, radiant energy 
sources can be conveniently classed as producing 
high or low temperature radiation. The dividing 
line between these two radiations is the wavelength, 
$000 and 


glass becomes completely opaque to radiation. Glass 


between 5000 millimiecrons,' at which 


is completely opaque to all radiation of longer 


wavelengths. For radiation of wavelengths shorter 
than 4000 to 5000 millimicrons, glass is transparent 
to a degree depending upon its composition. Sub 
stantially all radiant energy from the sun either in 
the direct beam or in the seattered solar radiation, 
and all of the radiant energy from filament lamps 
which passes through the glass enclosure of the 
is of wavelength shorter than 4000 to 5000 


Most of it is shorter than 3000 milli 


lamp, 
millimierons 
microns. This radiant energy is termed high-tem 
perature radiation because of the high temperature 
of the 


temperature 


source. An exception to this high source 
is the radiant energy from a fluores 
cent tube.* Here the source temperature is low, but 
the energy is short wave, most of it shorter than 
1000 millimicrons 

most other 


By contrast the temperatures of 


sources in air conditioned exceed 


500 F 3 


rarely 


spaces 


approximately the highest temperature 


reached by the bulb of a filament lamp. Glass is 
almost completely opaque to all radiation from 


Hence, 


such sources can be classed as low-temperature 


sources of such a temperature or lower 
radiators.’ It is noteworthy that most painted and 
non-metallic surfaces have low reflectances for low 
temperature radiation, but their reflectances may 
be very high for high-temperature radiation. Com- 
putation work is often facilitated by this arbitrary 


classification of radiation energy components. 


UESTION — What do the ASHAE de 
signers mean when they speak of “sensible heat” 


and “latent heat”? 


om Chapter I of the ASHAE 


Guide gives the following definitions: 


SENSIBLE HEAT “A term used in heating and 


cooling to indicate any portion of heat which 


1 A blackbody heated anywhere up to 500F radiates wavelengths 

predominately longer than 4000-5000 illimicrons A blackbody 

heated much higher, to where light is given off, radiates wavelengths 

predominately shorter than 4000-5000 millimicrons 

2. A fluorescent tube does not act as a blackbody. The wavelengths 

of most of the radiant energy are dependent upon the phosphors 
ed and not upon the source temperature 
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changes only the temperature of the substance 
involved.” In other words, it is the heating 
required to make air warmer or heat removed 
to make air cooler 
LATENT Heatr—“A term used to express the energy 
involved in a change of state.” In other words, 
it is heat required to evaporate water for 
humidifying air in winter, or heat removed to 
condense vapor for dehumidifying air in sum 


mer 


O, ESTION — The equipment for cooling 


systems is sometimes rated in horsepower, other 
times in tonnage. In the latter case, what basis 
should the electrical engineer use to size the motors 


and services? 


; an Unfortunately, the use of 


both “tons” and “horsepower” in referring to the 
rating of air conditioning equipment has fallen 
into common usage. For air conditioning comfort 
cooling, the refrigeration machine will require ap- 
proximately one horsepower for every ton of re- 
frigeration developed. For small installations where 
self-contained units of five horsepower or less are 
used the total horsepower for the job will run 
approximately one horsepower per ton, 7.¢., on a 
five horsepower unit the compressor motor will be 
five horsepower and the fan motor from one-third 
to one-half horsepower. As the size of the installa- 
tion increases and systems other than the self-con- 
tained unitary type are used, the horsepower re- 
quirements of the refrigeration machine will vary 
with evaporator temperature and condensing tem- 
perature. The horsepower per ton of a refrigerat- 
ing machine will increase with a drop in evaporator 
temperature and an increase in condensing tem- 
perature. The following table is an example of this 
variation. 
TABLE I. 


Condenser 
Air Water 
Cooled Cooled 


Evaporator Temperature 50F 50F 
Air Temperature OF a 
Condenser Water Temperature - 70F 
Horsepower per Ton 0.64 
Raise air temperature to 100F for the 
air cooled machine and the condenser 
water to 90F for the water cooled 
machine. 
Evaporator Temperature 
Horsepower per Ton 
Drop the evaporator temperature to 30F 
and use 100F air and 90F water. 
Evaporator Temperature 30F soF 
Horsepower per Ton 1.60 1.46 


The electrical engineer should consult with the 
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mechanical engineer before sizing motor starters, 
wiring and incoming services for air conditioning 
installation. 

However, the auxiliaries, such as the fans, chilled 
water pumps, cooling tower pumps, cooling tower 
fans and miscellaneous motors, may range any- 
where from .25 horsepower per ton to 1.0 horse- 
power per ton in addition to the refrigeration. 
This, of course, depends upon the type of system 
used, location of equipment, ete. Unfortunately, 
there is no general rule that can be established 
within reasonable limits to set up the total horse- 
power requirements for a given job until after the 
job has been fairly well designed. The popular 
concept of “one horsepower per ton” for air condi- 


tioning should be discouraged as it is completely 


O, ESTION When the illuminating en- 


gineer specifies fenestration and luminaires for a 


fa Ise. 


room, does he influence to any extent the cost of 


installing and operating air conditioning for that 


\, Room lighting, whether solar 


or from interior luminaires, is an important part 


room ? 


of the air conditioning cooling load in many cases. 
This will, of course, be correspondingly reflected in 
the capacity, first cost and operating cost of the 
refrigeration equipment and the room cooling 
system. 

The relative magnitude of the lighting load to 
other heat sources varies widely between buildings 
and between various parts of a given building. In 
this respect, it may be of interest to point out the 
more common heat load components and to cite a 
few actual cases showing their relative influence on 
the air conditioning design. 

Usual sources of heat which must be removed 
from a comfort-cooled room are: 

(1) Heat transmitted through window glass. 

(2) Heat 
materials. 

(3) Heat from electric lighting elements. 


transmitted through other enclosing 


Heat from occupants. 

5) Heat from outdoor air inflow due to exterior 
doors, ete. 

All of the above are called “interior load” and 
affect the required capacity of the system used to 
cool the room, 7.e., ducts and fans or pipes and 
pumps. 

In addition to these, a sixth important source of 
refrigeration load is the heat which must be re- 
moved from outdoor air before it is used for venti- 


lation. 
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is an example of interior load distri 


particular modern office building. In 
» amount of exterior masonry 1s so 
gain eglected. Provision was 

g at 5 watts per square 

» footeandles It was 
upants would follow their 
lowering the venetian blinds on the 


the building and turning on the 


TABLE Il. 


INTERIOR 
OFFICES 


EXTERIOR OFFICES 
North East South 


TABLE Ill, 


Office Loan 
Building Office 
A B 


the relative 
sources at the time of total 
peak cooling load was found to be as 


n Column A of Table III 


analyses of total cooling load for 


For the purpose 
Im parison, 
ent installations are shown in Columns B, 
Heat from 


3 Watts per square 


lighting in Columns B and C 
foot of floor 
and Column 


caleulated at 


ipproximate ly 40) to 50 footeandles 


D at 2.5 watts per square root approximate ly do 


10 footeandles 


©, ESTION In what way may the loca 


ind design of the artificial lighting units affect 


listribution of air? 


| The 


ct below the 


arrangement of lighting 
ich proj eiling can seriously 
the flow of incoming air from diffusers 
iminaires deflect this primary air stream, 

‘esult and are troublesome 
avoided only by close co 
tween e architect and the lighting 


conditioning designers on the particular 
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©, ESTION In practice, should the illu 


minating and air conditioning engineer consider 
hat both the 
and the total heat load of the 
cluded in the 


tioned building? 


; von 


neering practice today to include 


total heat output of the luminaires 
fenestration be in 


design cooling load of an air condi 


Though it is common engi- 
both the total 
cooling load related to electric lighting and the 
peak eooling load related to the fenestration or 
daylighting system in the design cooling load for 
an air conditioned building, it is likely that only 
part of these loads is actually imposed on the 
cooling system simultaneously in common operating 
practice 

It is safe to assume that in spaces within 30 feet 
of an outside wall, a sizeable heat gain contributed 
by solar radiation through sidewall fenestration 
will be associated with sufficient daylight illumina- 
tion that operation of the electrie lighting system 
will not be necessary. Similarly, where an adequate 
electric lighting system is operated continuously, 
fenestration shading devices usually are adjusted 
for most effective reduction of solar heat gain and 
glare during periods of peak solar load (August 1, 
West elevation 

Zonal integration of air conditioning distribu- 
tion and automatic photoelectric-cell control both 
of electric lighting and of fenestration shading 
warrant special study as it may contribute materi- 
ally to the achievement of a satisfactory total envi- 
ronment at minimum initial and long term operat- 


ing cost to the building owner 


¢ ae What is meant by “instan- 


taneous heat gain,” “air cooling load,” “design 


cooling load” and refrigeration 


“equipment or 


Pastis These terms are commonly 


used in the air conditioning profession and litera- 


ture, but have not been standardized in their mean- 
ing by ASHAE definition. 
ing are the accepted meanings: 
HEA 


In general, the follow- 
INSTANTANEOUS Garin — The rate at which 
heat enters or is created in the space at a 
specified critical time — usually the time of 
maximum heat gain as established by experi- 
ence or calculation. The usual sources are peo- 
ple, equipment, luminaires, sunshine through 
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fenestration, conduction through all room sur- 
faces, and infiltration of outdoor air around 
windows and doors. 
Air Cooting Loap— The instantaneous rate at 
which heat is to be removed by passing cooled 
This differs from the 


“Tnstantaneous Heat Gain” due to one or more 


air through the space. 


of the following: (1) Acceptance of a small 
rise in temperature of the space air during the 
warmest part of the hottest days each season. 
(2) Storage of radiated heat in the building 
internal structure and furnishings each day 
with complete release before the next morning 
(3) Removal of part of the heat by other 
means (such as local water cooled or air cooled 
“radiant” cooling panels or luminaires, or local 
water cooled air cooling coils 
Desian Cootinc Loap—The maximum rate at 
which the designer estimates heat will have to 
be removed from the space. In the past this 
has usually been the same as the “Instan- 
taneous Heat Gain” since so little has been 
known about evaluating structural storage of 
heat and it has been the general practice to 
hold the space air temperature constant. It has 
also usually been the same as the “Air Cooling 
Load” since it has not been common practice to 
install localized equipment to accumulate heat 
in water for removal by that medium. 
EQUIPMENT OR REFRIGERATION LoAD— The maxi- 
mum rate at which heat is to be removed by 
the equipment. This differs from the “Design 
Cooling Load” in that it also includes the heat 
removed in cooling and dehumidifying the air 
taken in through the air conditioning equip- 
ment for building ventilation. 
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Annuai Meeting 


In accordance with Article VIII Section 1 of the Constitution, the Annual Meeting of the 
Illuminating Engineering Society is scheduled to be held at Society Headquarters at 10:00 


a.m., Thursday, October 11, 1956. The meeting will receive a report of the proceedings of the 
ciety for the fiscal year 1955-1956 

Grorce J. TAYLOR 

General Secretary 
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I.E.S. LIGHTING DATA SHEET 


A.LA. File No. 31f 


- pon? ~ 7 


INSTALLATION AT MASLAND DURALEATHER, AMBER AND WILLARD STS., PHILADELPHIA, PA. 


Lighting for Inspecting Fabrics 


LIGHTING OBJECTIVE: To provide general illumination for inspection to detect flaws in material 


and printed design of vinyl fabrics 


GENERAL INFORMATION: The area shown is 94 by 100 feet. Colors and reflectances are as follows: 
white ceiling, 70% ; yellow walls, 55% ; concrete floor, 40% ; green dado, 12% ; light gray machine 


frames, 35%. 


INSTALLATION: General illumination is provided by 232 industrial fluorescent luminaires (Day- 
Brite Lighting, Inc., catalog No. RS-40281 NB) mounted 14 feet from the floor in 10 rows of 22 
and one row of 12, spaced 9 feet apart. Each luminaire is 4 feet long and equipped with two 
40-watt T-12 standard cool white preheat starter type fluorescent lamps. The average general illu- 
mination is 50 footeandles. Brightnesses are as follows: 

Ceiling 6.15 ft-L Luminaire 

Walls 12.3 ft-L Longitudinal at 45° 380 ft-L 
Floor 8.9 ft-L Longitudinal at 30° 379 ft-L 
Dado 2.0 ft-L Crosswise at 30° 380 ft-L 
Machine Frames 9.0 ft-L 


Lighting designed by William G. Speed, Lighting Specialist, Hopkin Bros., 120 North 
7th St., Philadelphia, Pa.; Installation by Masland Duraleather Operating Main- 
tenance Department, Edwin S. Marshall, electrical engineer in charge. 


Lighting data submitted by Richard D. Kindt and George T. Anderson, Jr., Lighting 
Engineers, Philadelphia Electric Co., Philadelphia, Pa., as an illustration of good 
lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
Series XXI 9-56 
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Here and There with 1.E.S. Members 


The story of lighting the White House is told in the LE.S. 
booklet prepared by Dr. S. G. Hibben (right), LE.S. Past- 
President and Chairman of the Historical Committee. 
The booklet was presented, by LE.S, President R. F. 
Hartenstein (left) to Homer Gruenther, a member of 
President Eisenhower's staff of executive assistants, dur- 
ing the East Central Regional Conference, which was held 
in Washington. The illustrated book contains the nation’s 
first planned-lighting specifications, prepared for Presi- 
dent James K. Polk and his official family. It has been 
passed to Mrs. Eisenhower for the White House archives. 


Lighting News 


Certificate of Merit for safety is presented to I.E.S. Fellow 
Osear P. Cleaver (right), chief of the Electrical Engineer- 
ing Department of the Corps of Engineers’ Research and 
Development Laboratories, Fort Belvoir, Va. The Depart- 
ment received the certificate for establishing an accident- 
free year under relatively hazardous conditions and also 
for sponsoring a most outstanding safety program. Major 
General David H. Tulley, Commanding General, is making 
the presentation. 


1L.E.S, Residence Lighting Committee 
meets at the National Housing Center, 
Washington. Left to right around 
table: Mary Taepke, Elizabeth Meehan, 
Ted Cox, Committee Chairman Frank 
Marriett, Jan Reynolds, E. W. Halte- 
man, Arnold Wasserman, Myrtle Fahs- 
bender, Kaye Leighton; in front of 
table, Mary Dodds and IL.E.S. Techni- 
eal Director C. L. Crouch. 
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IGHTING 


Ten New Fellows Elected 


salsoa 
tl recommendatic q yu a | b ast design | ‘ lis} ] DOT ’ ecturer on 
toard ’ Fellows, has elect ] na ‘ ce, and numerous yp f lun ion, he is the 
shed members of I.E.S. to Fellow otl Di } practical ap 1 r of nu , chnieal papers in 
his action, taken : he June ‘ t nical problems has bene the in tra é Through pro- 
owing l k of many I.E.S. committees rrams originated by Mr. Dean, relighting 
is been member and/or 1 Toronto schools is now being made to 
ehairm: An outstanding example, 1.E.S. standards; banking institutions of 
Earl A. Anderson, Manag ic though only one of many, is his develop eronto have adopted a 30-footcandle 
Sales District, Ge . ympany, en nd production of the “Dirt-O minimum standard; seeing requirements 
Detroit, Michig: (Anderson, long : eter,” : e developed under hi n his city’s largest newspaper building 
member of I elected 1915), is the Li ce : ! 1 of th sighting re | studied. He has supervised a 
“other | r’ « e famous Harrison i lan om! t This a } > over 1000 classrooms in To- 
Anderson collaboration whose studies f practical equip e] y te This city now enjoys the reputa- 
gave te ing engineering the first he 1 0 1 ilatio tion of being one of the most progressive 
authoritativ t ination of coefficients he purpose of 1 t t n school lighting pract 
assies in the rch’s wide ere in vhs ) Mr. Dean has long | an active mem- 
field of illur itio , hed it nin on plif in vari ber ¢ of the Car ia Engineering 
the /.E.S. Transactio 1 1916 and 192 f comn rn Standards Association (Canadian equiva- 
Mr. Anderson is credited, also i p and « hip ent of ASA) and a member of many of 
ratior vith Ward on, Vv | com! | ! r fron é z eir committees. Currently he is Chair 
revolutionary RLM St ( ym , ro 1 ol i an of the joint committee of the Cana- 
velopment; the first ; ate ec urements for u r , l dian Electrical Association and the Cana- 
tests of colored surfaces, glare effect ex ties, Committee o st g ng n Standards Association leading to 
p ments, and early rd | produc ‘ xamples, tl igh work »w / ! adoption of a Canadian Standard of 
tion te He is, of course, the author ees { r blications Commit ndustrial Lighting, School Lighting and 
or co-author of numerous basic papers é ‘ Membership committe: Street and Highway Lighting, based on 
illumir ig engineering, 1 ther ind MMILJ ontest, to name a few the LES-ASA standards in these fields 
in the J.E. Transact nde y he i ha f the Chicago 
son’s studies in street lighting du he ( _ ommittee on Gilbert K. Hardacre, Manager, Sales 
Twenties also represent si fica ight itro ind Equipment Design, Promotion, Commonwealth Edison Com- 
in tue science of illumi: ng ! l egional Publications pany, Joliet, Illinois. Mr. Hardacre first 
ing His studies on i in ‘ 1 Repre ative gained renown as a Street Lighting Engi 
traffic ecidents, street | } ‘ neer, an interest he has retained through 
ineider if erime, and simila George Franklin Dean, Supervising out numerous other lighting activities 
wert ill are, basic works in th rineer, ghting Service Section, To ind interests. In that field he assisted in 
field. ! ydre tleetrie System, Toronto the development of the American Stand 
Ontario, Canada é inada’s for rd Practice of Street Lighting, and was 
Eric H. Church, Vice-President and most illuminating engineers, Mr. Dean is a well-known speaker on the subject, and 
Production Manager of Lighting Prod ilso widely known in the United States, author of numerous papers. His activity 
ucts, Inc., Highland Park, Illinois. Mr through his extraordinary service to with I.E.S. is, of course, as long standing 
Church's work with many technical com I.E.S. Currently a Diree‘or of the Soci as it is well known. Serving nationally as 
mittees of I.E.S., as well as his long asso ety, member of Council, and Chairman President of I.E.S. (1946-1947), he has 
ciation with research and development of the Committee on Constitution and also contributed his organizational and 
work in lighting, has contributed signifi By-Laws, Mr. Dean has served in literally technical talents to scores of committees 
eantly to progress in the lighting indus scores of other LE.S. assignments. He over the years, as well as active partici- 
try. His analytical approach to illumi was ¢ arly officer of the Toronto Chap pation in the I.C.I. Within the industry, 
nating engineering has been evident in , and was instrumental in its growth Mr. Hardacre is also well known and well 
many of his original studies in illumina to Section status. He served nationally appreciated for his work with NEMA 
which he has 


tion. Best known, and probably most as Regional Vice-President for Canada committees, several of 
widely applied are his published works on beginning in 1949, during which term he served as chairman, and with the Chicago 
“The X-Factors in Fluorescent Light contributed much to the organization of Lighting Institute, as member and Presi- 


ing”; “The Effects of Luminous Ceil 1 Chapter in Winnipeg, as well as work dent. As a distinguished leader in the 
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EXCLUSIVE ELECTRICAL TESTS provide 100% check of G-E ballasts 
assuring you of rated output from ballast to lamp. When you buy or 


Flora* shows you why... 


G-E Lamp-matched Ballasts Give You 


specify General Electric ballasts, you're assured of up to 30% more light 
and up to 50% longer lamp life. This helps you save lighting dollars. 


Up to 50% More Lamp Life, 30% More Light 


specify General 


The life and light output ratings of fluo- 
rescent lamps are based on their use with 
ballasts which provide the required oper- 
ating General Electric 


lamp-matched ballasts meet all lamp re- 


characteristics 


quirements; in many ways they exceed 
prescribed lamp and CBM specifications 
An indication of the importance of the 


ballast to more economical lighting is 


given in a report issued by the General 





G-E BALLASTS ASSURE YOU 
OF RATEO LIGHT OUTPUT 


G-E BALLAST (100 °/, output) 


w 
o 
= 


Low -odjusted bailost 
70% output 


se 
= 











Watts delivered to 30W lamp 


25 50 70 100 
Percent of rated light output 
RESULTS OF A SPECIFIC TEST show that light 
ovtput can be reduced by as much as 30% 
when bailasts do not deliver specified elec- 
trical values. Specify G.E.for rated ovtput. 


Electric Lamp Division which reads in 
part: ‘“‘Tests indicate that ballasts which 
deliver improper values reduce lamp life 
by as much as 50% and light output 
by as much as 30%.” 

To fluorescent lighting users, this means 
G-E ballasts can save thousands of dollars 
in lighting costs. 

Next time you specify equipment for a 


fluorescent lighting installation, make 


Five more reasons why 


GENERAL ELECTRIC IS YOUR BEST BALI 
@ EXCLUSIVE SOUND RATING SYSTEM 


@ SUPERIOR QUALITY CONTROL 
@ LONGER BALLAST LIFE 
@ PROVED PRODUCT LEADERSHIP 


@ COMPLETE CUSTOMER SERVICES 


sure you get the best . 
Electric lamp-matched ballasts. 


A G-E ballast tag or sticker on your 
fixture is proof that it’s equipped with 
the best in ballasts. It’s the easy way to 
be certain. For further information on 
G-E ballasts, write Section 401-14, Gen- 
eral Electric Company, Schenectady 5, 
New York. 


*Miss Fluorescent Ballast, G.E.'s ballast mascet. 
Copyright 1955, General Electric Company 


VALUE 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 





Best Calesman In The Ctore! 


No. RS7900 


Provides the 
efficiency of fluorescent 

the color rendition of 
incandescent, in a single unit. 


ter of the egg-crate tyt 


SPECIAL— Unique Alzak* alumi- 
num reflector controls and blends 
fluorescent and incandescent light. 
No spash of incandescent .. . no 
contrast of fluorescent and incan- 


descent colors on surface of fixture. Above: Garcy No. RS9700 units installed in 


a John Wonamaker's, W ynaewood, Pennsylvania 





GARCY 5600 LUMINAIRES FOR LUXURY LIGHTING 


ise Li 
] 











VARIETY IN SIZE AND NUMBER OF LAMPS 


2’ x 2'—Two, three or four lamp rows 

teged ene-plece leuver 2’ x 4°—Two, three or four lamp rows 
2’ x 8'—Two, three or four lamp rows 
4° x 4’—Six, eight or ten lamp rows 





Available with THREE TYPES OF SHIELDING 























Plastic panel in hinged frame 














Glass panel in hinged frame 











Choice of rapid start 
fluorescent or slimline lamps 


















































Send for Bulletin—552 L 


GARGY Quality by Design 


Garden City Plating & Mfg. Co., 1760 N. Ashland Ave., Chicago 22, Illinois 
In Canada: Garcy Co. of Canada, Ltd., 1244 Dufferin Street, Toronto 4 
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Applications for 
Retired Membership 


By action of the membership, th« 
the 


Privileges in these new grades, 


new retired membe rship classifications 


will become effective in new fiseal year, beginning October 1, 1956 


earned by long membership in the Society, 


include reduced annual dues ($5) with continued receipt of all Society 


mailings including the monthly Journal, ILLUMINATING ENGINEERING. 
Member, Re tired: 


Those who are interested and qualified 


Such 
Member, Re 
at last thirty years of 
the 
from 


members will be designated as 
tired: ete 


Associate 
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should 
that 


letter to General 


Secretary at Headquarters, stating have retired regular 


occupation in business or profession. 
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Gwilym F, Prideaux, 


this 


Memosc¢ 


pany 1 
ind 


comme 


serving as 
Work 
furnish 


Know 


Marshall N. 


Manager, Commer 


Waterman, Assistant 
Engineering Dept 
W stinghous: ‘ ( 
Bloom fic ld, New 


adership in I.E 


orporati 


on, for this sident 


the Illuminating Engineering Society. 


Extraordinarily valuable contributions to 


technical lighting, however, 


Fellow. Mr 


progress in 


have led to his election as a 


Waterman is one of the early experi 


menters on the application of mercury 


vapor lamps. One of his reports on these 


studies, in which these sources were used 
for the illumination of 
established the 
and furnished 


the NEMA Sports 


tennis courts, 
effect on 


data 


stroboscopic 


play, the basic for 
Lighting Committee 
recommendations, 

Mr. Waterman 
eral 
While in charge of 


at the Central 


is the originator of sev 


well-known lighting techniques. 
lighting application 
Electric 
Corp., Poughkeepsie, N. Y., he designed 


one of the (1940) 


Hudson Gas and 


earliest systems em 


Continued on page 16A) 
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INDUSTRIAL INCANDESCENTS - 


DETACHABLE 


: SIMPLE TO INSTALL — 
Mounting and socket assembly 


easily attached and wired as a Detachable: The small lightweight mount- 
' ing and socket assembly, oversize wire- 
ways and large exposed terminal screws 
are designed for maximum economy of 
installation. Reflectors are easily de- 
tachable without use of tools for floor- 
level cleaning. 










complete unit. Reflector 





attaches without tools or 







handling of loose parts. 











TOP QUALITY 


Detachable: Die-cast housing and clamp- 
ing ring with gripping fins for easy hand 
tightening. Reflector is supported by 
the mounting assembly with no strain 
on the socket. 









MILLER PATENTED 


For both Detachable — 


@ Center contact spring-loaded 
for continuing positive con- 
nection (spring does not carry 
any current). 









@ Mogul sockets are ventilated 
to prevent lamp from “‘freez- 
ing” in the socket. 







REFLECTOR 
For both Detachable — 


@ Lovuvred Ventilation: to protect 
the lamp from dripping moisture. 








@ White Porcelain Enamel Finish: //hite* to comply with current trend to 
a lighter environment. Porcelain enamel insures long life, easy cleaning. 






*Green on special order when required or to match existing installations. 







YOUR MILLER DISTRIBUTOR OR MILLER REPRESENTATIVE WILL GLADLY CALL AND 
DEMONSTRATE THESE AND MANY OTHER FEATURES— OR WRITE FOR CATALOG IN-5 





e © LOUVERED FOR VENTILATION 
BY Mm a r © ALL-WHITE REFLECTORS 
TWO MOUNTING TYPES 


DISCONNECT 


- EASY TO MAINTAIN : 
, Mounting and socket contact 

Disconnect: For owners and contractors assembly easily connects or dis- 

alike, the rugged yet simple construction connect via 3 bayonet slots 


means lower installation costs and con- , ; 
engaging heavy-duty lugs 


venience of maintenance. Oversize wire- : . 
in mounting assembly. 


ways, jumbo terminal screws, open-faced 
terminal blocks and positive locking ac- 
tion are features of Miller’s new dis- 
connect design. 


CONSTRUCTION 


Disconnect: Porcelain contact block snaps 
out for easy wiring. Recessed circular 
contacts maintain polarity. Barrier type 
design guards against shorting when re- 
installing reflector. Three heavy-duty 
stainless steel lugs engage heavy steel 
bayonet ring for positive connection. 


SOCKET FEATURES 


and Disconnect 
@ UL, AFL-IBEW labels. 
@ Precision balanced shock ab- 


sorber springs optional to pro- 
long lamp life in vibration 
conditions. 


@ Available in pendant, outlet 
box and side entry types. 


FEATURES 


and Disconnect 


@ interchangeable: Disconnect reflec- 

tors completely interchangeable by wattage 

and reflector types. Detachable medium-base reflectors and mogul-base 
reflectors can be interchanged. 

@ Variety of Types: RLM Standard Dome e Shallow Dome e Standard 
Angle e Elliptical Angle e Silver Bowl Dome ¢ RLM Glassteel ¢ Por- 
celain High Bay e Aluminum High Bay 


Ctl Lighting for @ Crighla America 


THE MILLER COMPANY * GENERAL OFFICES: MERIDEN, CONN. * FACTORIES: UTICA, 
OH!IO-——MERIDEN, CONN. *® IN CANADA: CURTIS LIGHTING OF CANADA LTD., TORONTO 
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The National Technical Conference— 
How it is Planned 


you about 


NBS To Relocate 
Its Washington Laboratories 


acres of 


A tract of approximately 

Maryland, has 
ted 1 relocation of the Wasl 
National Bu 


and near 
been selec 


ington laboratories 


reau of Standards e move will permit 


the Bureau to plat buildings to re 
place present res lities, which 


over the past yea ve become in 
adequate for current needs 
selected after careful 


suited to the spe 


Chapter rhe new site was 
consideration as most 
rechnical 
cial requirements of the Bureau’s scien 


tifie and engineering programs. The 
a number of fac 
railroad 


nittes be 


National Technical Confer 
ive Committee. This Execu choice was based upon 
organizes such subcom tors, including accessibility by 
be required to handle the Continued on page 19A) 


ILLUMINATING ENGINEERING 





Announcing... 


EWmal-\ am allate[-1¢ mee l-s-11e 1 aie 
Tammer—iiiiare 


pan fixtures by 


at 8 ER 


Perfeclite now offers a new hammer lock de- 
sign in incandescent ceiling pan lighting fixtures. 
No other ceiling pan fixture on the market today 
has all these engineering features: 


@ Globe opens on hinge for quick easy clean- 
ing and relamping. 


Unique safety locking fitter holds globe 
in place without bothersome screws, unsightly 
extensions or trick springs. Globe is secured 
with lugs by simple twist of the wrist. 


Lip of globe is completely protected against 
breakage by a steel protector ring. 


Provides ceiling illumination as well os 
evenly distributed floor lighting. 


Minimum amount of metal, maximum amount 
of glass results in highest light efficiency. 


Here is a unique ceiling pan fixture design for 
either commercial or residential installation. For 
further information fill in and mail the attached 
coupon today. 
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Perfeclite's new hammer lock fixture is avail- 
able in the following sizes 


Glass 


Model Diameter Wattage 
HH-9 8 2- 40 W 
HH-11 10 2- 60 W 
HH-13 12 2- 75 W 
HH-15 14 2-100 W 
HH-17 16” 3-100 W 


Fixtures are 


Underwriters Laboratories, Inc. 


opproved. 
*Patent pending 


THE PERFECLITE COMPANY 
1457 East 40th Street * Cleveland 3, Ohio 


Gentlemen: 
Please send me The Perfeclite Data Sheet 56-C 


Name 
Address 
City 


PERFECLITE 
PRODUCTS 


THE MARK OF 
LIGATING SERVICE 
——— = 





Sylvania’s VHO lamp makes possible more light per foot from fluorescent lamps 


Produces more than twice the light output 
of conventional 40 watt lamps! 





Sylvania Research conquers Heat and Pressure— 
two major obstacles to more light per foot! 


The VHO-lamp represents on entirely 
new concept in lamp design—an en- 
tirely new way to get more light per 
foot from fluorescent lamps 


To make this achievement possible 
Sylvania engineers have developed 
and combined these vital features 


1. New “Pressure Control’ Center. The 
specially developed, exclusive in- 
ternal end construction of the VHO 
lamp creates “cool spots” at each end 
which allow mercury to condense 


2. Neon gas replaces Argon. Sylvania 
discovered that Neon actually gives 
far greater efficiency at higher watt- 
ages than the conventional Argon. 


3. Use of standard T-12 bulb. The 
popular 7-12 bulb permits maximum 
effective production and use of ultra- 
violet radiation within the tube. 


4. The Patented Sylvania Rapid Start 
System. This development for flvores- 
cent lamps keeps filaments warm dur- 
ing operation of lamp, and encourages 
effective electronic emission from fila- 
ments at all times 











Iw APPEARANCE, the VHO-25 is a standard 4-foot T-12 lamp, 
yet it produces more than double the light output of 40-watt 
fluorescent lamps made until now. 

Due to the substantially greater light output of the Sylvania 
VHO, High-Bay Industrial Fluorescent lighting becomes 
practical and economical. In Low Bay lighting, VHO lamps 
will, in many cases, prove more economical because fewer 
fixtures are required. 

VHO lamps are also a new and practical answer to better, 
highly efficient street lighting . . . use a minimum of lighting 
units of less cumbersome size. They are also particularly 
suitable for other outdoor lighting applications such as store 
fronts, service stations, and floodlighting of outdoor indus- 
trial or commercial areas. 


If you are considering plans which include lighting for new 
construction or modernization, the new Sylvania VHO 
fluorescent lamp will be of particular interest to you. For 
complete details consult your local Sylvania Representative, 
or send today for your free folder about the revolutionary 
Sylvania VHO Rapid Start Fluorescent Lamp. Write to: 


SYLVANIA ELectric Propucts INc 
Lighting Division, Dept. I, Salem, Mass. 
In Canada: Sylvania Electric Products (Canada) Ltd. 
Shell Tower Building, Montreal 


SYLVANIA 


LIGHTING - RADIO + TELEVISION 


18A 


... fastest growing name in sight 


ELECTRONICS + ATOMIC ENERGY 
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Continued from page 16A 


and highway as well as topography for 
certain technical projects. 

The Congress appropriated funds for 
site acquisition and preliminary planning 
after details about the 
had 


Senate 


early in June 


proposed site been presented to 


House 


mittees 


and Appropriations Com 


Plans for the site have been 
Planning 
Plan 


that 


given to the National Capital 


Commission and to the Regional 


il, and it is expected 
with the 


The General 


ning Counc 


will work Bureau 


land 


Administration 


these groups 
in utilizing the Serv 


ices will participate in 
planning and will supervise construction 
loca 


Transfer of operations to the new 


tion is expected to be completed in about 


occupied its pre 
Avenue 


its responsibi ities have 


iu has 


site on Connecticut since 1903. 


During that time 


greatly increased, largely as a result of 


the rapid expansion of technology 
research 


and d 
conducted in the 


the growth of scientific 


sive programs of research 
ment must now be physi 


and 


improved 


eal sciences to provide 


engineering 


new and standards and meas 


irement methods. 
the new 
modern re 


search operation in structures that can be 


possible a more 


efficiently managed. In addition, the new 


provide the benefits of a rural 


site Ww 
location where scientific programs can be 


undertaken without interfering in com 
interfer 


The 


work 


munity life and without urban 


ence to important Bureau projects. 


location will remove the Bureau’s 


from the variety of mechanical, electrical 
and atmospheric disturbances present in 
the effect of these 


scientific 


a city and will reduce 


forces upon precise measure 


ments. 


Gold Medal Nominations 
Due January | 
According to official I.E.S. Procedure, 


LES. Gold Medal 


consideration by the 1956 


nominations for the 
Award, for 
1957 committee, must be received at th 
headquarters office by January 1. 
Nominees for the award need not be 
members of the Society, nor citizens of 
the United 


be nominated at any time by any member 


States or Canada, and may 
of the Society, by presenting to the Gen 
eral Secretary the name of the individual 
field are 


This 


whose accomplishments in his 
deemed worthy of such recognition, 
field may be engineering, design, applied 


illumination, optics, ophthalmology, light 


Continued on page 20A 
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— CHEDULED 


1956 


September 25-26, 1956 Producers’ Cour 
il, In 5th Annual Fall Meeting and Chap 
ter Presidents Wade Park Manor 
Hotel, Cleveland 
October 1-5, 


Electrical 
Morrisor 


Conference 
Ohio 


1956 

Engineers 

Hotel, Chicago 

October 2-4, 1956—Canadian Electrical Manu 


facturers Asso 12th Annual Meeting 
I Brock Hotel, N 


lation 


Sheraton igara Falls, Ontari 


Canada 

October 7-12, 1956 
ture and Tel 
Hotel, Los Angeles, Calif 
October 15-16, 1956 


International Commission on 


vision | 


United States 
mittee 
tion, Nittany State College 


Lion Int 


October 18-20, 1956 
America, Lake Placid, N. ¥ 


October 22-24, 


Association Sth 


Optical Sox 


1956 American Stand 
Annual Meeting (In cor 
National 


Roosevelt, New 


tion with Seventh 


Hotel 
October 22-26, 1956 — National Safety Cour 
il, 44th National Safety Congress & Exposi 
tion, Chicago, |! 


Conference or 
York, N. Y 


Standards 


November 12-16, 1956 National Ele 
Manufacturers As Annual Meeting 
Hote Atlantic ¢ 


ociation 


Traymors 


1957 


January 21-25, 1957 A 
Engineers, Winter 
Statler, New York, N. Y 


Electrica 


Hotel 


Plant Maintenar 


January 28-31, 1957 


Engineering Conference, Cleveland. O} 


Pebruary 17-20, 1957 
Associatior Annual Convention and Ex 
Park Hotel, Washington, D 


Sign 


hibit, Sheraton 


Pebruary 25-28, 1957 Amé 
Heating and Air-Conditioning 
Annual Meeting, Chicago, Il 


Pebruary 25 - March 1, 1957 13th Inter 


national Heating and 
tion, Chicage Ill 


Air-Conditioning Exposi 


National 


ation, Edgewater 


Electrical 


Beach 


March 11-14, 1957 
Manufacturers Asso 
Hotel, Chi 
March 28-29, 1957 

Conference Il 
Empress Hotel 
April 3-5, 1957 


Conference, 


Pacific Northwest Re 
iminating Engines 
Victoria, B. 


gional ring 


Society 


Pacific Coast Re 
Illuminating Engineering 
Hotel Statler, Los Angeles, Calif 


South 
gional 
Society 


Nationa Electric 


April 8-11 


Industries S 
York, N. ¥ 
April 11-12, 1957 
Conference, Ill nating Engineering 
Hilton Hotel, Albuquerque, N. M 
April 28-30, 1957 South we 
Conference ] nating Engineering 


ma City, Okla 


1957 
v, T1st 


Inter-Mountain Regional 
Society 


stern Regional 
Society 
Holiday Inn, Ok 
April 28- May 3, 1957 Society 
Picture and Television Engineers 


Hote Washington, D. ¢ 


May 6-8, 1957 


frigeration Institute 


of Motior 


Shoreham 


Conditioning and Re 
Annual Meeting, The 


Homestead, Hot Springs, Va 


Regional Con 


May 9-10, 1957 Mid westerr 
f Hotel 


Illuminating Engineering Society 


waukee, Wis 


erence 


Astor, M 
May 13-14, 


Conference 
Pantlind Hotel 


Regional 
Society, 


1957 Great Lakes 
Illuminating Engineering 


Mick 


Grand Rapids 


Regional Con 


Hotel 


May 16-17, 1957 Canadian 
ference, Illuminating Engineering Society 
Brock, Ni 


Sheraton wgara Falls, Ont 


May 23-24, 1957 East Central 
Conference. Illun 
William Penn 
June 4-6, 1957 
Conrad Hilton 
1957 


ninating Engineering 


Hotel Statler, New York, N. ¥ 


June 24-28, 1957 
Electrical Engineers 
Montreal, Que 


Regional 


inating Engineering Society, 


Hotel, Pittsburgh, Pa 


Chicago Electrical Industry 
Hotel, Chicago, Ill 


Show 


Regional 
Society, 


Northeastern 


June 12-13. 


Conference, I 


Institute of 
Summer General Meeting 


American 


Institute of 
Meeting, 


American 


Pacific General 


August 28-30, 1957 
E] 


trical Engineers 


Yakima, Was! 


September 9-13, 1957 
National Te 
Atlanta, Ga 


Engi 
hnical Conference, 


Illuminating 
neering Society 


Biltmore Hotel 


October 6-11, 1957 
ture and Television Engineers 


New York, N. Y 

October 7-11, 1957 American 
Electrical Engineers Fall 
Chicago, Ill, 

October 21-25, 1957 

cil, 45th National Safety 
tion, Chicago, Ll 
November 11-15, 1957 
Manufacturers Association, 
Atlantic City, N. J 
November 18-21, 1957 
the Air-Conditioning and Refrigeration 
Pier, Chicago, Ill 


Society of Motion Pix 
Hotel Statler, 


Institute of 


General Meeting, 


National Safety Coun 
& Exposi 


Congress 


National Electrical 
Hotel, 


Traymore 


10th Exposition of 
Indus 


try, Navy 





1956 — September 17-21 


1957 — September 9-13 - 


1959 





1.E.S. National Technical Conferences 

— Hotel Statler, Boston, Massachusetts 
Biltmore Hotel, Atlanta, Georgia 

1958 — August 17-22 — Royal York Hotel, Toronto, Ontario 

September 7-11 — Hotels Fairmount and Mark Hopkins, 


San Francisco, California 
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CAPITAL SECTION of LE.S. brought its year to a close with the celebration of 
the Golden Anniversary. In photo above, Howard Sharp and Mrs. Ben Goodman 
are about to cut the birthday cake. In background are Harold Oecerting, Ben 
Sam Charlesworth. left, C. E. O’Daniel 
happily shows the 50th Anniversary Pin which he won, making him the Section’s 
representative to the Boston Conference. 


Goodman and Mrs. In photo below 


Below right, Section Chairman Ben 


Goodman receives a certificate of merit for his service to the group. 


rial regarding cold cathode 


consuming public either at cost 


greatest extent 


H. H 


Stair 


Magdsick, |} 


Recipient of the 


and J. L. 


honor this year 


Lowry 


is Dr Creorg¢ Ss (ran pton. No awards 


wete made in 1951 and 19 


New Trade Association Formed 


the Cold 
| \ . has 
“technologi 
lighting.” 


omotion for 

isusing the 

ed, and that 

certification is oy “to any individual or 
company me requirements and 
specifications ” 6 erence has shown 


that policing the use of such labels is the 
only way a high standard can be 


ommon,” Mr 


main 
Pret 


said, “t ifacturer buying 
, 


bels from a certifying organization for 


a legitimatel) ed product, only to 


fasten those 


a completely differ 


ent, untested and inferior product. This 


flagrant abu basically a 


good systen Che only 


successtu 


venting it 
is by mean arrange 
ment.” 


Another 


will be to diss« te educa 


association 
ional mate 
specifying 
is and technical 
ts, engineers, utility 

ill members of the 
, or, to the 

irge. 


Other officers 
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NEW 
INTERIORS 
FOR OLD 














ECONOMICALLY AND QUICKLY WITH THE 








* 











Have some of your customers longed to glam- 
ourize their place of business with a luminous 
ag but balked at the price? Listen to this. 

agic Ceiling can transform a place of 
ie Rn practically overnight—at a cost that is 
pure magic. There must be a reason of course— 
and there is. In fact there are several. Let’s 
examine all this magic. 


is a stock item—a com- 
plete pockage of ‘li channels, Wakon® 
diffuser, fi -delivered to your 
customer’s Qoy of on ai all ready to be 
installed on his present ceiling. 


comes in a series of stand- 
ard sizes (see table at oe) designed to fit 


a mg = = size or of room. You just 
select the ee coed and “float” it in. 


Installation i ap a “emg 


doesn’t go wall-to-wall. 
Think of the savings in material, complicated 
engineering, time and labor this means. Visual- 


ize how it by- — perimeter obstacles such 


as ducts, ventilators, shelving, etc. 

gives beautifully diffused 
light of at least 50 footcandles if installed on a 
reasonably white ceiling. It covers up the old 
unsightly ceiling, conceals pipes, ducts, sprink- 
lers. And all this with no dirt, sawdust or 
plaster. No masons. No carpenters. An elec- 
trician does the complete installation. 


FIVE POPULAR SIZES 


Magic Ceiling Size 
9’ x 8’ 10’ x 12° 


To Fit Room Approx, 


9’ x 12’ 12’ x 16’ 
12’ x 16’ 16’ x 20’ 
15’ x 16’ 18’ x 20’ 
18’ x 20’ 22’ x 24’ 


Six other sizes available. See your Graybar man. 


The Magic Ceiling is manufactured by Wakefield, a leader in lighting equipment for 50 years. 


GRAYBAR ELECTRIC COMPANY, INC, 420 LEXINGTON AVENUE, NEW YORK 17, N.Y. 














and, of course, this new 


installation includes 


formerly known as the 
Aurora Series recessed MAGNA-LITE |ine 


Troffers with Holophane Controlens. s 


METALCRAFT PRODUCTS CO., INC., Mascher & Lippincott Streets, Philadelphia 33, Pa. 
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1957 Regional Conferences, |.E.S. 
Place 


Hotel 


British Co 


Region 


Pacifie Northwest 


Astor Ho 


Milwaukee, Wisconsin 


Hotel 
ds, 


Pantlind 


Grand Rap 


Michig 


Hotel 


Ontario 


on Brock 
ills, 
Hotel 


, Pennsylvanis 


Penn 


istern 





Scholarship Awards Announced 
At University of Illinois 


the Illuminating Engi 


Dep of 


"niversity of li 


irtment 


scholarship awards 


ed | 


1955-1956, as 


University Committee 


iduate Scholarships. 


LCGED Committee Holds 
Two-Day Meeting at Corning 


Working to its decided at a 
March, of 


the basic 


objective, 


meeting in 





rt ¢ 


port to provide 





both the nati oeal level. He 


and 


Manager of 


ma 
both a the New 


ind later Chairman, in 1924 


1920's he 
the 


for 
Board of 


lelivered sever 


many 
f 
ot 


He 


il papers before | 


Examiners 


Conferences, including one of the 


rs on measureme 


the 


nt of ni 


day 


pape 


ighout 


Leonard J. Lewinson 


Leonard |. Lewinson Retires 
ETL Pioneer 


Leonard J. Le 
LES 1907, 


service the 


winson, a member! 
active 


ib 


has retired from 
Electrical 
New 


Director of the compan, 


since 
with Testing Li 


oratories, Ine., York City, bu 


continue 
Mr 


1905 as Electrical 


as a 


Lewinson joined the Laborator 
in charge 
He 


Lamp Test 


the 


in 


of Li 


Engineer 


fe Tests of Electric Lamps 
Co-Manager of 
1942 he of 


and 


became 
In 


ine orporators 


later 


ing. was one origina 
Electrical 


1949 he 


Directors of 
In 
Lamp Serv 


Vier 


Testing Laboratories, Ine. 


was made Manager, Special 


ices and, in 1953, Executive Presi 


dent. 


LIGHT CONTROL 
at Corning, N. Y. 


and Equipment 


During his career in the lighting in 


Mr. 


Illuminating 


dustry, Lewinson has contributed to 


the Engineering Society on 
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York Se« 
During the 


vears Chairman 


plonee! 


itural iliun 


information necessary for the 


design of 
the 
Design 
16 at 


and re 


control for 
nd | 

met \ 
The 


the reports 


a equipment light sources, 


tion I Contro ‘quipment 


ght 


Committec igust 15 and 


Corning committee heard 


viewed of the 


the 


has Subcommittee 


and Subcommittee 


ind 


materials and 


on on 


held 


Physics 


Mathematies, 


E.S. 
discussions 


were 


on luminaire design. 


Continued o RAY 


n page 


Design Committee at their two-day meeting 


Left to right, around table: H. Peterson, C. Clarkson, E. 
Witte, M. Buzan, Chairman E,. H. 
Robertson and R. Nagel. 


Church, J. McLaughlin, M. Robertson, R. 
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USTAINING 


PUBLIC UTILITIES 


Alabama Power Co 
Birmingham, Ala 


Appalachian Electric Power Co 
40 Franklin Road, S. W 
P.O. Box q 

Roanoke, Va 


Arizona Public Service Co 
P. O. Box 2591, Phoenix, Ariz 


Arkansas Power G Light Co 
Little Rock, Ark 


Atlantic City Electric Co 
1¢ } f 4 
Atlantic City, N. J 


Electric Co 
Bldg 


Baltimore Gas G 
, 
Md M. ¢ 


1212 Lexing 


Baltimore | 4lbrittain 


Board of Water and Electric Light Commissioners 
116 W. Ottawa St., P.O. Box 570 
Lansing 3, Mict 


Boston Edison Co 
59 B t S.. B Mass 
British Columbia Electric Co., Ltd 
425 Carral!l § 

Var iver 4, B. € 


British Columbia Electric Co., Ltd 
820 Par \ 
Vict B. « 


Brockton Edison Co 
36 Main St.. Brock Mass 
California Electric Power Co 


s Seb Se 


Riverside, Ca 


Cambridge Electric Light Co 
Cambridge 39, Mass Jame 


Central Hudson Gas and Electric Corp 
50 Market St., Poughkeepsie, N. Y H.E 
Central Iilinois Light Co 

516 jefferson Ave. S., Peoria 2, Ill 


Central IIlinois Public Service Co 
607 E. Adams &t., Springfield, Ill B. L. Paim 
Central Lowisiana Electric Co., Inc 

P.O. Box 1096, Lafayette, La J. R. Gaugler 


Central Maine Power Co 

9 Green St., Augusta, Maine Roland W. Hes 
Central Power G Light Co 

P.O. Box 212 
Corpus Christ lexas 
Cincinnati Gas G& Electric Co 
Fourth & Main St 


Cincinnati 1, Ol 


City of Burbank, California Public Service Dept 
164 W. Magnolia Boulevard 
Burbank, Calif Ralf 


City of Clendale Public Service Dept 
119 N. Glendale Ave 


Glendale 6, Calif 


City of Riverside Light Dept 
P.O. Box 826, Riverside, Calif. 4. J. Kennedy 
City of Seattie, Dept. of Lighting 


1015 Third Ave., Seattle 4, Wash. P. C. Spowert 


24A Sustaining Members 


city of Tacoma 
Dent. of Pub. Util 
© Box 1639 


Licht Div 


Wast Rov H Weston 


Tacoma |! 
The Cleveland Electric Illuminating Co 
75 Public Square 
Cleveland 1, Ohio 


Columbus and Southern Ohio Electric Co 
215 North Front Street 
Columbus 15, Ol 


Commonwealth Edison Co 
Public Service Company Division 
W. Jackson, J et, Ill 


Connecticut Light G Power Co 
P.O. Box 2010, Hartford 1, Conn Wade 
Consolidated Edison Co. of N. Y., Inc 

4 Irving Place, New York 3. N.Y 


Consumers Power Co 

212 Michigan Ave. W., Jackson, Mich. D. E. Kar~ 
Consumers Public Power District 

1452 25th Ave., Columbus, Nebr W. H. Sinke 


Dallas Power G Light Co 


1506 Commerce St., Dallas ! 


Texas C. A. Tatum 
The Dayton Power G Light Co 
No. Main St., Dayton, Ol 


Delaware Power G Light Co 
Market St 
Wilmington 99, Del 


Dept. of Water G Power, City of Los Angeles 
Box 3669, Terminal Annex, 207 So. Broadway 
Los Angeles 54, Calif Ivan L. Batemar 


Detroit Edison Co. 


2000 Second Ave., Detroit 26, Mich L. B. Tayie 


Duquesne Light Co 
‘ Sixth Ave., Pittsburgh 19, Pa 


Fitchburg Gas G Electric Light Co 
537 Main St., Fitchburg, Mass 


Florida Power G Light Co 
Box 5100, Miami 30, Fla 


Florida Power Corp 
Fifth St., South 


St. Petersburg, Fla 


Georgia Power G Light Co 
Va ta, Ga 


The Georgia Power Co 
Elect Building 
Atlanta |, Ga 


Gulf States Utilities Co. 
Box 295!, Beaumont, Texas 


Hartford Electric Light Co 

266 Pear! St., Hartford $, Conn Vector Oucllette 
Hydro-Electric Power Comm. of Ontario 

620 University Ave 

Toronto, Ont 


iMinois Power Co. 
44 East Main St 
Decatur 70, I! 


Box 511B 
Allen Van Wyck 


Indiana G Michigan Electric Co 
101 Spy Run Ave. 


Fort Wayne, lod J. H.R. Shan 


Interstate Power Co 
1000 Main St... Dubuane. ta R © Halcombe 
lowa Electric Light G Power Co 
Box 351, Cedar Rapids. ta Sutheriand Dows 
lowa-lilinois Gas G Electric Co 

United Light Bldg 

Davenport, lowa 


lowa Power and Light Co 
$12 Sixth Ave 

Des Moines 3, low 

lowa Public Service Co., East Div 

400 Commercial St 

Waterloo, lowa ( 


towa Public Service Co.. Sioux City Division 


P.O. Box 778, Sioux City 4, lowa 
jersey Central Power G Light Co 


501 Grand Ave. 
Asbury Park, N. J 


Kansas City Power G Light Co 
P. O. Box 679 

Kansas City 10, Mo Gienn S. Young 
Kansas Cas G Electric Co 

P.O. Box 208, Wichita, Kans H.W. Hobson 
Kingsport Utilities, Inc 

422 Broad St 

Kingsport, Tenn 


Long Island Lighting Co 
250 Old Country Road 
Mineola, N.Y imidt 
Louisiana Power G Light Co 

142 Delaronde St., Station “A.” 
New Orleans, La C. L. Osterberger 
Lynn Gas G Electric Co. 

90 Exchange St., Lynn, Mass Harold E. Ayer 


Metropolitan Edison Co 
412 Washington St 
Reading, Pa 


Mississippi Power Co 
Gulfport, Miss 


Mississippi Power G Light Co 
Lampton Building. ja kson, Mie 


Monongahela Power Co 
Fairmont Ave 
Fairmont, West Va 


Montana-Dakota Utilities Co 
831 Second Ave. So 
Minneapolis 2, Minn lL. Hayes 
The Montana Power Co. 

40 East Broadway, Butte. Mont D. J. McGonigie 
Municipal Light and Power Dept. 

City of Pasadena, California, $02 City Hall 
Pasadena |, Calif. T. M. Goodrich 


The Narragansett Electric Co 
49 Westminster St 
Providence 1, R. I 


New Bedford Gas G Edison Light Co 

693 Purchase St 

New Bedford, Mass W. Ss. Fenste 

New jersey Power G Light Co 

400 East Main St 

Denville, N. ] W.G. Parry 
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READ HOW EASY it is to perform diffi 
"] ii¢ at | ta |ly in direct Sunbeam 


1 1 , 
) | P 7% . " 
' 2 2 te i 


and clean-li ) s all-white 


designed 
areas where 1 

Consider ; he long-range savings available Wi 
this all-metal, low mai ance Visionaire. Parallel meta 
louvers allow circulating air currents to keep louver and 
lamp surfaces dust free. After mounting easy-to-handle 
fixture fran ‘“hook-on”’ method, the shielding cradle 


hinges into place with ools To .. The 
1100 series relamps from the top without r loving any 
part of fixture. Units available for use with higher lumen 
lamps, typical of today’s trend. All metal parts are 
Bonderite-treated for lifetime corrosion resistance. Write 
for Bulletin 747 today. 

Sunbeam Lighting Co., 777 E. 14th Pl., Los Angeles 21, Calif. 
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Sustaining Members — Public Utilities 


New Orleans Public Service, Inc 
Baronne St., New Orleans, La fuegno 
New York State Electric G Gas Corp 
Henry § 
Binghamt N.Y 


Niagara Mohawk Power Corp 
Erie B WwW 
N.Y 


Northern Indiana Public Service Co 
H man A 
H 1, Ind 


Northern States Power Co 
M M 


Nova Scotia Power Commission 
H fax, N.S 


Ohio Edison Co 
Ak 8 OF 


Ohio-Midland Light G Power Co 
( iW Oo} 


The Ohio Power Co 
801-3 Cleveland Ave., 5. W 


( oO 


Oklahoma Gas G Electric Co 
Box 1498, Oklahoma City |, Okla 


Omaha Public Power District 


720 Electric Bldg., Omaha 2, Neb FE. E. Schwaim 


Pacific Gas G Electric Co 
+5 Market St 
I me ( 


Pacific Power G Light Co 
920 S. W. Sixth Ave 
Portiand 4, Ore 


Pennsylvania Electric Co 


Le rgood St 


Pennsylvania Power Co 
19 E. Washington St 
New Castle, Pa 


Pennsylvania Power G Light Co 
on Hamilton St Allentowr 


Philadelphia Electric Co 
1000 Chestnut St 


Philadelphia 5, Pa 


Portland General Electric Co 
Electric Bidg., Portland 5, Ore 


The Potomac Edison Co 
E. Washington St 
Hagerstown, Md 


Potomac Electric Power Co 
929 FE Street, N. W 
Washington 4, D. ¢ 


Public Service Co. of Colorado 


900 Fifteenth St.. Denver. ¢ 


Public Service Co. of Indiana, Inc 
1000 E. Main, Plainfield, Ind 


Public Service Company of New Mexico 
P.O. Box 15 
Albuquerque, N. M 


Public Service Co. of Oklahoma 
Box 21 


> 


Tulsa 2, Okla 
Public Service Electric G Gas Co 
80 Park Pla Newark N. } 


Puget Sound Power G Light Co 
860 Stuart B 


Seattle Was! 


Quebec Hydro-Electric Commission 


107 Craig St., We 
Montreal. Ouc 


Quebec Power Company 
P.O. Box 1607, Quebec, Que Jean Saint-Jaques 
Rochester Gas G Electric Corp 


89 East Ave., Rochester 4, N. Y L. C. Twichell 
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Rockland Light G Power Co 
Nyack, N.Y D. §. Schaab 
St. Joseph Light G Power Co 

520 Francis St., St. Joseph 2, Mo F. P. O'Connor 


San Diego Gas G Electric Co 
P.O. Box 1831, San Diego 12, Calif H.G. Dillin 
Savannah Electric G Power Co 
Savannah, Ga J. L. Davidson 
Shawinigan Water and Power Co 

D est Ss Ww 
Ml treal, Ouse 


Southern Calif. Edison Co 
West 5th St 
Los Angeles Calif 


Southern Canada Power Co 
Se. James St.. West 
Montreal. Oue 


Southern Colorado Power Co 
Box 75, Pueblo, Colo. E. H. Pemberton 
Southern Indiana Gas G Electric Co 

P.O. Box 569, Evansville 3, ind >. K. Graham 


Southwestern Gas G Electric Co 


Box 6, Shreveport, La 


Southwestern Public Service Co 
P.O. Box 
Amar 


Suburban Electric Co 
»7 Pleasant St., 
Malden, Mass 


Tampa Electric Co 
Cass & Tampa Sts., Tampa |, Fl 
Texas Electric Service Co. 
Flectric Bldg 


Fort Worth |, Texas 


Texas Power G Light Co 
P.O. Box 6331 


Texas Ted B. Ferguson 


Dallas 22 
Toledo Edison Co 


Edison Bidg., Toledo 4, Ohio John K. Davis 
Toronto Hydro-Eletric System 


14 Carlton St., Toronto 2, Ont n J. Wylie 


Union Electric Co. of Missouri 
1825 Gratiot St 

St. Louis |, Mo Verrill E. Skinner 
The United Illuminating Co 

80 Temple St., New Haven 6, Conn. E&. B. Haskel 
Utah Power G Light Co 

Box 899, Salt Lake Citv 10, Utah wa 


Virginia Electric G Power Co 
Richmond, Va E.H. Will 


The Washington Water Power Co 
P.O. Drawer 144 
Spokane 6, Wash 


West Penn Power Co 
Cabin H Greenst 


Wheeling Electric Co 

>! Sixteenth St 

Wheeling, West Va VW. J. Barth 
The Windsor Utilities Comm., Hydro Div 

149 Chatham St., W., Windsor, Ont W.A. Shaw 
Wisconsin Electric Power Co 

Public Service Bldg 

Milwaukee Wis 


Wisconsin Power & Light Co 
122 W. Washington Ave 
Madison |, Wis. MU. R. Norton 
Wisconsin Public Service Corp 

Green Bay, Wis 1.G. Bur 


Worcester County Electric Co 
939 Southbridge St 


Worcester 3, Mass Donald S. Bennett 


LIGHTING EQUIPMENT MANUFACTURERS 


Acme Electric Corp 


Cuba, N. Y. J. A. Comstock 


Active Electric Co 
150 W. Fullert 
Chicag 1 


Advance Transformer Co 
2950 No. Western Aver 
Chicago 18, I 4. E. Feinberg 
Amalgamated Electric Corp., Ltd 

84 Pape Ave 

I nt Ont., Canada 


Appleton Electric Co 
1701-1759 Wellington Ave 
Chicago 15, Il! Norton Appleton 
The Art Metal Co 

814 E. 40th St 


(lev md >? 


Benjamin Electric Mfg. Co 
Des P r I 


The Blommel! Sign Co 
Wayne Ave 
Dayton 10, OF 


BM Dand R Inc 

/020 Walker St., St. Louis Park 
Minneapolis 16, Mint Cecil H. Branham 
Canadian General Electric Co., Ltd 

Industrial Products Division 

212 King St., Toronto, Ont 


Canadian Line Materials, Ltd 

Postal Station H 

Toronto 13, Ont., Canada L.. E. Messinger 
Celine, inc. 

P.O. Box 348, Batavia, I! Rudolph C. Hultgren 
Century Lighting, Inc 
521 W. 43rd St. 
New York 36, N.Y Edward F. Kook 
Colursbia Electric G Mfg. Co 

Box 2180, Spokane, Was! alter A. Toly 
Compco Corporation 

2251 W. St. Paul 

Chicago 47, Il S. J]. Zagel 


Crouse-Hinds Co 
Syracuse |, N.Y 4. H. Clarke 


Crouse-Hinds Co. of Canada, Ltd 
7 Labatt Ave., Toronto, Ont. F.R. Jeffery 
Crownlite Fluorescent Co 

110 Windsor Ave 

Mineola, N.Y 


Curtis Lighting, Inc 

6135 W. 65th St..Clearing Station 
Chicago 38, Ill. John A. Wright 
Curtis Lighting of Canada, Ltd 

195 Wicksteed Ave., Leaside 

Foronto 12, Ont H. L. Wright 
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How HAPCO Poles cut maintenance 
on the New York Thruway... 


When the New York Thruway planners specified 
HAPCO Aluminum alloy lighting standards for the 
Tappan Zee Bridge, they specified the end of pole 
painting maintenance. For this most concentrated 
over-the-water lighting installation in the world posed 
a major maintenance problem due to its exposure to 
great amounts of moisture. 

Solving the problem with 220 HAPCO tapered Alu- 
minum Poles and 35 special HAPCO Lighting Brackets 
for mounting on the middle span was a no-maintenance 
investment. That’s because HAPCO Aluminum Poles 
and Brackets are corrosion resistant. They require no 
initial or maintenance painting. Maximum structural 
strength is assured because HAPCO Poles are spun 
from Aluminum Alloy and Heat-treated. Their silver 
grey beauty blends with the most modern surroundings, 


HUBBARD & 


provides the highest visibility for maximum safety. 

What’s more, HAPCO Standards are designed to fit 
your individual requirements. Your Hubbard repre- 
sentative will be glad to assist you in specifying the 
HAPCO Pole that exactly fits your needs. And they’re 
available from more than 300 leading electrical dis- 
tributors throughout the United States. 


Free HAPCO Catalog 


If you'd like more details on design features and 
specifications of the complete Hapco line, write 
for catalog HAL 754. It contains valuable informa- 
tion to help you plan the most efficient, most beau- 
tiful highway and street lighting, as well as any 
other outdoor lighting requirement Hubbard 
Aluminum Products Company, 6301 Butler Street, 
Pittsburgh 1, Pa.) 


ALUMINUM PRODUCTS COMPANY 


Division of Hubbard & Company, Pittsburgh 1, Pa. 





There is a place for 


Dramati 


ec LUVE-TILE 


in every new building...or re-lighting job 


e ‘'Luve-Tile’'can be 
hinged down from 
sither 


lé r ry) 


(t pletely removed 
| far eaning 


5 


, 
i Aer « Hinging arrange 


ment also holds the 
“Luve-Tile” firmly 
n position. No bars 


or channels are 


Luve-Tile 


nat r 
; ) 
’ ar 


One-foot Square Louvred Panels Offer 

Practical, Creative Advances Over All Other Types 
—Particularly for Small Areas 

Versatile handsome — highly flexible, Luve-Tile is the 
delight of architects, illuminating engineers, contractors 


Designed by Wilson Engineers — manufactured under 
Wilson patents — it is (1) Easy to assemble to suit any area: 


custom-made work necessary. No horizontal bars or 


rosettes required. (2) Easy to maintain — rigid, light in 
weight easy to remove and wash. Dirt collection is re- 
tarded — does not hold insects, foreign matter. (3) Easy on 
the budget — Sprinklers and air ducts are concealed and 
wiring and other work may be simply surface mounted. 
so low-cost acoustic material may be sprayed on the 
vity above the tile for sound proofing. LUVE-TILE is 
practical and economical to use in any area, right down toa 


juare feet. It is also widely used in display for special 


1 No. 8. 


ON LIGHTING & DISPLAY INC. 


AVE BUFFA N.Y., PH 


D STATES & CANADA 
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Sustaining Members — Lighting Equipment Manufacturers 


Continue 


i from page 26A 


Cutler Electrical Products, Inc 
5524 Haverford Ave 
Philadelphia 39, Pa. David Cutler 
Cutier Light Manufacturing Co 

2026-28 N. 22nd St 


Day-Brite Lighting, Inc 
54 Bulwer St., St. Le 


Dazor Manutacturing Corp 
14 Duncan Ave., St. Lou 
Th 


‘ 


L. C. Doane Co 
‘ City St 
rt x onn 


Duray Fluorescent Mfg. Company 
8 W. Montrose Av 


Chicago 18, I 


Eastern Fixture Co., inc 
170 Vernon §$ Boston 2 Ma 


East Side Metal Spinning G Stamping Corp 
1301 Elizabeth Ave., W 
Linden, N. J M.A 


Electrolier Mfg. Company, Ltd 
5849 Boyer St 
Montreal, Que., Canada 


Electro Silv-A-King Corporation 
| So. Paulina St 


«qc! zo 5, | 


Ender-Monarch Corp 
Svivester St 


Westbury, N. Y 


ESCO Industries, Inc 
N. Milwaukee Ave 
< igo 47,1 


Esty Manufacturing Company 
S. Sangaman Mt 
< cago 7,1 


Fluorescent Equipment G Mfg. Co 
5 Cowan Ave 
Cleveland 4, Ohio 


Leonard §. Freemar 


Fluorescent Fixtures of Calif 
$52 Shaw Road 
South San Francisco, Calif 


Fiuores-O-Lite Co. 
Evans Terminal, No. Broad St 
Hillside, N. J 


Meyer H. Silvermar 


The Fostoria Pressed Stee! Corp 
Fostoria, Ohio 


The Frink Corporation 
27-01 Bridge Plaza Nort 
Long Island City, N. Y Theo. J. Brassel, J+ 
Fullerton Manufacturing Corp 

Willard Rd., P.O. Box 

Norwalk, ¢ 


GG M Lighting Co 
4432 Olive St 
St. Louis 8, M 


Garden City Plating G Mfg. Co 
Ashland Ave 


General Electric Co., Ballasts Dept 

1430 E. Fairchild St 

Danville, ll E. C. Schore 
General Electric Co., Outdoor Lighting Dept 
Hendersonville, N. ( Henry J. Char 


General Lighting Products Co 
468 Frelinghuysen Ave 
Newark 5, N. J. 


Gibson Manufacturing Co 
1919 Piedmont Circle N.E 
Atlanta, Ga 
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Gill Glass G Fixture Co 
Amber & I ga Sts 


P ely i 34, Pa 


Gillinder Brothers, Inc 
Erie & Liberty St 
Port Jervis, N.Y ]. Fletcher G 
Great Northern Mfg. Corporation 

4221 Harrison St 


Chicago, Ill 


Grimes Manufacturing Co 
515 No. Russell St., Urbana, Ohio 


Guardian Light Company Inc. 
500 North Blvd., Oak Park, Ill 


The Edwin F. Guth Co 
2615 Washington Ave 
St. Louis 3, Mo 


H G H Fixture Co 
WW \ 
Sc. I M 


Hahn Electric Co., Inc 
Mar est & Barrett Sta. Road 
P.O. Box 3848, Kirkwood 22, Mo 


Holophane Company, inc 
Ma Ave 

New ¥ k N. ¥ 

Holophane Company, Limited 
Ihe Queensway 

Toront +, Ont., Canada 

House-O-Lite Corporation 

24 S. Ashland Ave 

Chicago 8, lll 


Hubbard and Company 
6301 Butler St., Pittsburgh 1, Pa. C.C 


Hyland Electrical Supply Co 
( W. Monroe St., Chicago, Ill 
ideal Industries, Inc 

1000 Park Ave. 

Sycamore, Il! 


illuminating Engineering Co 
2347 E. Nine Mile Road 
Hazel Park, Mich. Bert C. Pretzer 
jefferson Electric Co 

Bellwood, Ill W.C. Anderson 
joleco Corporation 
2513 Baldwin St 
St. Louis, Mo George Ledbetter 
jones Metal Products Co 
West Lafayette, Ohio H. Boyer 
Joslyn Mfg. & Supply Co. 
$700 South Morgan St 
Chicago 9, Ill J. H. Fahey 
The Kayline Company 

2480 E. 22d St 

Cleveland 15, Ohio 


Keystone Electric Manufacturing Co 
2228-36 E. Tioga St 
Philadelphia 34, Pa Leonard M. Siegel 
Kirchmer Bros. Mfg. Co. 
2146 Newhouse Ave 
St. Louis 7, Mo 4. W. Kirchmer 
The Kirlin Company 

135 E. Jefferson Ave 
Detroit 7, Mich 


Light and Power Utilities Corp 
10 irestone Blvd. 
Memphis 7, Tenn 

Light Contro! Co. 

4 Fast Olympic Blvd 


Los Angeles, 26, Calif. Stanley E. Linda 


Lighting Products, Inc. 
2259 W. Park Ave. 


Highland Park, lll. Joseph A. Schneller 


me Material Co., Division of McGraw Electric Co 
700 W. Michigan St. 
Milwaukee |, Wis M.C. Harsh 
Litecontrol Corp. 

6 Pleasant St 
Watertown 72, Mass Lawrence E. Brown 
Litecraft Manufacturing Corp. 

8 East 36th St., New York 16,N.Y. Ben Roisman 
Lithonia Lighting Products Co., Inc 

Lithonia, Ga t 


Luminator, Inc 
N. Peoria St 
cago 7,1 


Luminous Ceilings, Inc 
West N t Ave 
cago 4 I 
Luxor Lighting Products Inc 
Empire State Building 


New York, N. ¥ 


Magni Flood Inc 
8 North Second Ave 
Mt. Vernon, N. Y 


Major Equipment Company Inc 
4603-19 Fullerton Ave 


R. A. Manning Co 
810 Nort Ave 


Sheboygan, W 


Marlow Lights, Inc 
60 South Ave 
Fanwood, N. ] 


Marvin Manufacturing Co 
648 Santa Fe 
Los Angeles, Calif Cari O. Anderson 
McPhilben Manufacturing Co., Inc 

29 Willoughby Ave 
srooklyn 37, N.Y 


Metaicraft Products Co., Inc 
Mascher & Lippincott Sts. 
Philadelphia 33, Pa Fred M. Pyle 
Midwest Chandelier Co 

15th & Gentry Sts 


No. Kansas City 16, Mo Sidney Lefkovitz 


The Miller Co 
Meriden, Conn Beals 
Mine Safety Appliances Co 

201 N. Braddock Ave. 

Pittsburgh 8, Pa 


Mitchell Lighting 
A Division of Compco Corp 
2251 West St. Paul Ave 
Chicago 47, Ill George Kielty 
Mitchell Manufacturing Co., 

) Waterman Ave. 

loronto 13, Ont ]. E. Landers 


Modern Light Company 

7809 Maplewood Industrial Court 
Maplewood 17, Mo Edwin L. Ehret 
Modern Light G Equipment Co. 

3812 S. Wabash Ave. 


Chicago, Ill M. L. Offenberg 


Morlite Equipment Co. 


P. O. Box 106, Girard, Pa Finley ]. Gordon 


Multi Electric Mfg. Co. 
4223-43 West Lake St. 
Chicago, Il Leo J. McDonald 
Neo Ray Products Incorporated 
» East 22nd St 

New York 10, N.Y Philip Young 
Nepo Mfg. Co 

4230 N. Sayre Ave 

Chicago 34, Ill N. E. Passman 


Newman Schranz Lighting Co 
700 Walnut 
Denver, Colo Charles Newman 


Continued on page 30A) 
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Northern Light Co 
1657 No. Water St 
Milwaukee 2, Wis Bred Cramet 
The Novelty Lighting Corp 

2480 E. 2 
Cleveland | 


nd St 
Ohi M. W. Terkel 
NuwArt Lighting G Mfg. Co 
235 East 5th South St 
Salt Lake City, Utah 


H.A 


Schoecof 


Peerless Electric Limited 
5585 Fullum, Montreal 36,Que. L 


4. Van Duter 


The Perfeclite Company 
1457 E. 40th St 
Cleveland, Ohio 


Philadelphia Electrical G Mfg. Co 
1228.36 N. Sist St 

Philadelphia 21, Pa R. A. Manwaring 
Pittsburgh Reflector Co 

403-411 Oliver Bidg 

Pittsburgh 22, Pa H.C. Zinsmeister 
Powerlite Devices, Limited 
1870 Davenport Rd. 
Toronto 9, Ont M. B. Hastings 
Prescolite Manufacturing Corp. 

2229 Fourth St 

Berkeley 10, Calif W. D. Runswick 
Pryne G Co., Inc 

P.O. Box 698, Pomona, Calif 


Pyle National Company 
1334 N. Kostner 
Chicago 51, Il 


4.G. Voelkner 





Quadrangle Mfg. Co 
$2 So. Peoria St., Chicago 7, Ill ]. D. Auckland 


Rambusch Decorating Co 
40 W. 13th St 

New York 19, N.Y Edward Rambusch 
Revere Electric Mfg. Co 
6009.17 Broadway 
Chicago 40, I Murray J]. Whitheid 
Ritter Co., Inc 

400 West Ave 
Rochester 3, N.Y Horace W. Alexander 
Rosemount Industries, Limited 
2090 Moreau St 
Montreal, Que., Canada Paul A. Ducasse 
Ruby Lighting Corp 

21 ve St 


Los Angeles, Calif 


South O 


Milton Weiner 


Colonial Premier Corp 
466 W. Superior St 
Chicago 10, Il M 





H. A. Framburg G Co. 
28 Carroll Ave 
Ill Stanley A. Framburg 


2290 


Chicago 24 


Globe Lighting Products Co., Inc 
1710 Flushing Ave 

Brooklyn 6, N.Y Isid Rosenblatt 
jery! Lighting Products, Inc 

42 W. Cermak Road 


Chicago, Il 
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Sustaining Members — Lighting Equipment Manufacturers 


Ruby-Philite Corp 
$2-02 Queens Blvd 
Long island City 1, N.Y 


Louis Phillips 


The Safety Car Heating G Lighting Co. 
P.O. Box 70, Milford,Conn H. W. Jones 
Shaida Manufacturing Co., Inc 
6 W. Providence 

Burbank, Calif William Shalda 
Silvray Lighting, Inc 
R.K.O. Bidg., Radio City 
New York 20, N.Y 


Gilbert 


].M 





Smithcraft Lighting Division 
A. L. Smith Iron Company 

7 Everett Ave 

Mass 


Hugh M. Nazor 


Chelsea 50 


Smoot-Holman Co 


$21 No. Eucalyptus Ave 

Inglewood, Calif L.A. Hobbs 
Sola Electric Co 

4633 W. 16th St., Chicago 50, Ill L. C. Marschall 


Solar Light Mfg. Co. 
400 N. Ashland Ave. 


Chicago 22, Ill Bernard Lazerson 
Solux Corporation 

58-17 28th Avenue, Woodside 77 
Long Island, N. Y A. E. Spinetta 
Southern Lighting Mfg. Co 
)01 Elwell St., Orlando, Fla Max K. Aulick 
The Spero Electric Corp 

Clair Ave 

and 17, Ohio Oo 


0500 St 


Clevel Manny Spero 





Stanley Electric Mfg. Co 

$700 S. 80th St 

Philadelphia, Pa Bernard §. Heller 
Steber Manufacturing Co 

2700 Roosevelt Rd., Broadview 
Maywood, Ill. Robert J. Besal 
Sterling Reflector G Mfg. Co 

$249 West Grand Ave 

Chicago 51, Ul inton Overhuber 
Stonco Electric Products Co. 

333 Monroe Ave., Kenilworth, N.J. H.W. Spence 
Sunbeam Lighting Co 
777 E. 14th Place 
Los Angeles 11, Calif Herbert L. Krieger 
Sun-Lite Manufacturing Co. 


2555 Bellevue Ave., Detroit 7, Mich. Fred Binder 


MANUFACTURERS 


jewel Electric Products, Inc. 
266 Glenwood Ave 


Bloomfield, N. J Joseph G. Wares 
Lightolier Co 

11 East 36th St 

New York 16, N.Y W. F. Blitzer 
Moe Light, Inc 

£10 So. Third St 

Louisville 2. Ky Frank Marriett 











Sun-Ray Fluorescent Co. 
2025 South Michigan Ave. 


Chicago, Il Jerome Gimbel 





Supreme Lighting Company 
600 Turner St. 
Los Angeles 12, Calif. 


J. Shapiro 


Thompson Electric Co. 
L111 Power Ave. 
Cleveland 14, Ohio Robert K. Farrington 
Tri-Part Mfg. Company 
934 Plum Street 
Detroit |, Mich. Julius Reznih 
Unistrut Corp. 
4118 Monroe Ave 
Wayne, Mich. Hugo E. Rebentisch 
Unistrut Products Company 

1013 W. Washington Blvd 


Chicago 7, Ill George W. Butler 
Voigt Company 

1636-38 N. Carlisle St 

Philadelphia 21, Pa C. J. Frank 


The Wakefield Co. 
Vermilion, Ohio A. F. Wakefield 
Webb Electric Mfg. Co 
1701 S. W. Jefferson St 
Portland |, Ore. F.E. Webb 
Welsbach Engineering and Management Corp 

1500 Walnut St 


Philadelphia 2, Pa H.H. Adams 
Westinghouse Electric Corp 

1216 W. 58th St. (P.O. Box 5817 
Cleveland 2, Ohio E. C. Huerkamp 


Wheeler Reflector Co 
275 Congress St 


Boston 10, Mass Harlan B. Fletcher 





R. G W. Wiley, Inc 
119 Dearborn St 


Buffalo 7, N.Y Robert C. Graves 
H. E. Williams Products Co 
108 S. Main St., Carthage, Mo. F. B. Williams, Jr. 


Wilmot Castle Co 
1255 University Ave 
Rochester 7, N.Y E. H. Greppin 
]. A. Wilson Lighting G Display Ltd 
280 Lakeshore Rd., Toronto, Ont J. A. Wilson 
The Wiremold Company 
Hartford 10, Conn Robert H. Murphy 
Wright Light, Inc 
2924 Commerce St 
Houston, Texas 


P.O. Box 4155 


Merrill C. Wright 










Mutual Sunset Lamp Mfg. Co., Inc 
540 Empire State Bldg 


New York 1, N.Y. Morris Thaw 








Sandel Manufacturing Co 


3618 So. Loomis Place, Chicago 9, Ill. A. L. Sandel 
john C. Virden Co. 

6009-6103 Longfellow Ave 

Cleveland 3, Ohio John C. Virden, Jr. 


John C. Virden, Ltd. 


19 Curity Ave., Toronto, Ont. P. G. Kirkpatrick 


Continued on page $2A) 
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WELCOME, |. E. S. MEMBERS ! 
While you're in Boston, plan to visit 
us and tour our newly expanded plant 
facilities — just 10 minutes from 
downtown Boston. We'll be glad to 
see you! 





Fin fixture value with = 
’ THE SMITHCRAFT FINISH ; 


Smithcraft now adds .a new dimension in fixture perfection. The new 











‘J Smithcraft painting process consists of the finest and most modern 

oy Bonderite and Baked Enamel Finish combination in use in the lighting iy 
4 industry today * 
\ 

q In addition to its superior appearance, the new Smithcraft finish has 4 


these outstanding qualities 
Adheres firmly to metal — Stays white indefinitely, without yellow- 
ing — Provides positive .resistance to chemicals and heat — Resists 
abrasion because of optimum hardness — Reflects a maximum. per 
centage of light 
Because the new Smithcraft finish possesses all these attributes to a 
greater degree than ordinary finishes, it produces many important 
new benefits for owners and users of lighting better appearance 
better lighting qualities, easier maintenance and longer, trouble 


free life 
All the units in the complete and diversified line of Smithcraft com 


mercial and industrial fixtures are now finished with this new process 
Typical is the Sheraton (shown above) a trim, modern unit, only 
3%" deep; the Sheraton is ideal for low-ceiling applications. It is 
available for two and four-lamps in 4-ft. and 8-ft. lengths Plan 
to use the Sheraton in your next school, store or office design 


eo \o 7 aoe CH TIN 
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Sustaining Members 


LAMP MANUFACTURERS 


Canadian General Electric Co., Ltd 
Lamp Div n 
mill oT 


Champion Lamp Works Div. of 
Consolidated Electric Lamp Co 
I Mas 


General Electric Co., Lamp Dept 


N Park 


Sylvania Electric Products Inc 
Br iway 


* York 19,N.¥ 


Sylvania Electric (Canada) Ltd 
. 2. University Tower Bide 
M Que., Ca : 


Voltarc Tubes, Inc 
i ¢ St N ‘ x, ( 


Westinghouse Lamp Div 
I f LN.J 


DISTRIBUTORS AND CONTRACTORS 


American Electric Supply Co 
75 Ann St., Hartford, Cont 


Biack G McDonald Limited 
King Street W 
' - . : 


California Electric Supply Co 
th ar I St 


San Fran Call 
Canadian Westinghouse Supply Co 
da 
Capitol Light G Supply Co 
8 Huntley Place 
Hartford. Cor 
Carroll Sales Co 


554 James ( 
Lye M 


zens Highway 


Chicago Electrical Supply Co 
‘ N.A amd Ave 
Chicago 22, I 


Commercial Light Co 
“4 Wa gton Blvd 


Chicago, I 


Efengee Electrical Supply Co 
Mo WwW. Cl) ig Ave Chicag 


Electrical Wholesalers, Inc 
229 Whitehall § 5. W 
Atlanta, Ga 


Electric Supply Corporation 
W. Jack Bivd 


Chicage I 


Englewood Electrical Supply Co 
s 8 So. Halsted St.,Chicago, I 


Enterprise Electric Co 

6507 Euclid Ave., Cleveland, Ohio William §S. Fell 
Fecht Electric, Inc 

5736 N. Western Ave 


Chicago 45, I William F. J]. Fecht 
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W. Freeman G Son Ltd 
Woodland Drive 
Vancouver, B. C., Canada 


General Electric Supply Company 

A Division of General Electric Distributing Corp 
Boston Ave 

Bridgeport 9, Contr 


Gould Electric Co 
‘ 8 N. Western Ave 
( zo 18,1 


Graybar Electric Co., Inc 
t Lexington Ave 
New York 17, N.Y 


Hawkins Electric Co 
147 Washington Blvd 
Chicago 7, I 


Hultgren Electric Corp 
{2 N. Damen Ave 
ig I 


jarvis Electric Supply Co 
784 South Crocker St 
Los Angeles 21, Calif 


Kelso-Burnett Electric Co 
223 W. Jackson Blvd 
Chicago 6, 


Kil Bar Electric Co 
2 Clybourn Ave 
Chicago 14, Il 


Kirby Risk Supply Co., Inc 
2 Ferry St., Lafayette, Ind 


Lawrence Electric Co 
1 N. Cicero, Chicago 41, Ill 


Main Electric Company 
741 Milwaukee Ave 
Chicago, Il iW am Kamin 
Malloy-Robinson Co 

1701 S. W. Jefferson St 


Portiand,Ore Robinson 


La Cie Martineau Electrique Lte 
24 rue du Roi, Quebec, Que Her 


Meade Electric Company, Inc 
01-15 W tte st 
Chicago 44, | Her 


Metropolitan Electrical Supply Co 
N. Jefferson St. ¢ wo 6, Ill 


Miller Electric Co. of Florida 
75 Dora St 


Jacksonville, I 


Monroe Electric Co 
W. Onta St 


Noland Co 


Northern Electric Co., Ltd 
oi Notre Dame St., West 
Montreal, Que., Ca 


Pierce Electric Co 
367 W. Adams St., Chicag 


Portiand Electric G Plumbing 
905 S.W. 16th Avenu 
Portland 5, Ore 


G. A. Rafel G Co 
2112 W. Lawrence 
Chicago 25, Ill 


Revere Electric Supply 
Ol W. Washingtor 
Chicago 12, ! 


Co 
B 


Rumsey Electric Co 
1007 Arch St., Philade 


Jas. E. Rust Electric Co.. Inc 
1511 W. Jackson B 


Chicago ll! 


Service Electric Co 
8345 South Ashla ( 


The Starbuck Sprague Co 
49 Spring St 
Waterbury, Contr 


Sticklor Electric Supply C 
16 Ann St 
Hartford 3, Conr 


Stubbs Electric Co 
N.W. Park Avenue 

Portland 9. Ore 

Super Electric Construction Co 

$300 W. Chicago Ave 

Chicago 51, 1 


Frank C. Teal Co 
$222.24 E. Jeffersor 
Detroit 7, Mict 


Terreau-Racine Ltec 
196-228 St. Pau! st 


Quebec, Que., Cana 


B. M. Tower Co., Inc 


Dewey St., Bridgwem 


Warren Electric Co 
P.O. Box 2594, Houst Tex 


Westinghouse Electric Supply Co 
113 North May St., Cl go 7,1 


Wholesale Electrical Supply Co 
7333 Cottage Grove Ave 
Chicago 19, Ill Raymond D. Arenberg 


Wiedenbach-Brown Co.. Inc 

ill Eighth Ave. 

New York 11, N.Y W. C. Stockberger 
Wigdahl Electric Company 

#246-48 Milwaukee Ave 

Chicago 41, Ill T. J. Wigdahi 


Zenith Electric Supply Limited 


177 King St. 


Toronto, Ont., Canada B. R. Steen 


Continued on page 34A) 
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Wall-to-Wall” oe “By-the-lYand” 


THE NEW SILVRAY APPROACH TO AREA ILLUMINATION 


“BY-THE-YARD”’ 


' Provides the same effect as SKYCEIL but at a sizeable 
tural irregularities of an ling saving in installation. SKYSECTOR is designed to utilize the 
» that a irregulariti li largest area of a ceiling without being wall-to-wall. An in 
uppear into a smooth, flowing ceiling of soft, glare-t light genious method of suspension makes this possible and pro 
\ hether the area is a small office, a lobby or a lar lepart vides a soft glowing panel of diffused light around its 
ore—SKYCEIL will solve the problem. Available ir perimeter in place of the costly-to-install panel border. For 
those who desire the effect of complete ceiling illumination 
that is lower in price, SKYSECTOR, the ‘‘buy-it-by-the 
yard” concept is the perfect answer 
Skysector system is available with either Skyceil 1 or Sky 
ceil 2 units thereby providing the same lighting quality and 


ethciency. For complete details fill in and mail coupon below 





SKYLIKE LIGHTING, INC 
100 Main St. W., Bound Brook, New Jersey 
Dear Sirs 
| would like additional information on the Sky- 
like Systems of Area Illumination and have indi- 


, F cated below the one(s) in which | am interested. 
Skyceil is available with metal eggcrate 


louver, l or 8 picce plastic diffusers. SKYCEIL SKYSECTOR CT] 


i 


NAME 


SKYLIKE LIGHTING, INC. RRRSaRaa 


VRAY A a OMPANY 
ADDRESS 


RKO Bidg., New York * Bound Brook, New Jersey 
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Sustaining Members 


RELATED MANUFACTURERS AND MISCELLANEOUS 


Aluminum Co. of America 
New Kensington, Pa 


American Concrete Corp 
5092 N. Kimberly Ave 
Chicago 3V, Ill 


American Sterilizer Co 
$26 West 25rd St 
Erie, Pa 


Barrett Division 

Allied Chemical G Dye Corp 
S. Ridgeway Ave 
Glenolden, Pa 


Biue Ridge Class Corp 


Kingsport, Tenn James Herbert 


Canadian National Exhibition Association 
Exhibition Park, Toronto, Ont H.E. McCallu 
Canning, Pekara, Inc 

2144 N. Wood St 


Chicago 14, Ill Claude E 


Continental Electrical Construction Co 
334 Southport Ave Chicago 15, Il J WweeHw 


Corning Class Works 
Corning, N George W. Douglas 
Coyne Electrical School, Inc 

500 So. Paulina St., Chicago 7, I 

Detroit Electrical Contractors Association 
740 Book Building 

Detroit 26, Mich 


Dow Chemical Co 
Midland, Mic! 


E. |. duPont de Nemours G Co., Inc 
Fabrics G Finishes Div 
Wilmington 98, Del 


E. |. duPont de Nemours G Co 
Polychemicals Dept 
Development and Service Section 
Wilmington 98, De 


Eastman Kodak C 
$43 State St., Rox 


Ebasco Services, Inc 
2 Rector St., New York 6, N.Y 


Electrical Information Publications, Inc. 
20 N. Carroll St 
Madison, Wis D.W.G 


Electrical Products Corporation 
1106 North Main St 


Los Angeles !2, Calif 


Electrical Testing Laboratories, Inc 
79th St. & East End Ave 


New York 21, N.Y 


Fenestra Inc 
2250 E. Grand Blvd 
Detroit 11, Mich 


The France Mfg. Co 
10325 Berea Road 
Cleveland 2, O} 


Franklin Design Service 
Division of Safeway Stores, Inc 
P.O. Box 66 
Oakland 4, Calif Andrew W. Anderson 
General Electric Co 
Accessory Equipment Dept 

85 Boston A Bidg Et 
B geport Com 


General Fireproofing Co 


Dennick Ave., Youngstown, Ohio ]. A. Saunders 


The Hankins Container Co 
14801 Emery Ave 


Vembers 


faining 


Phoenix Glass Co. 

Monaca, Pa. D. G. Cameron 

Pittsburgh Corning Corp. 

| Gateway Center 

Pittsburgh 22, Pa J. R. Nicholson 

Pittsburgh Plate Class Co 

Grant Bldg., Pittsburgh 19, Pa R. B. Tucker 

Hexcel Products Inc 

51 Gist St., Oakland 8, Calif Robert C. Spott Plax Corp 

P.O. Box 1019, Hartford, Co 

Hub Electric Company _— — one 
9 W. Grand Ave 

Chicago 12, 1 1. M. Fixman 


Progressive Products Co., Inc. 
6615 Milwaukee Ave. 

’ $1, Il E.G Goddard 
Jeanette Shade G Novelty Co Catcage 28, 5 ai lias 
N. Fourth St Proton Plastic Division 
' Prophylactic Brush Co 
Florence, Mass. ohn H. Moore 
Kopp Class, Inc sian . J 
Swissvale, Pa Rohm and Haas Co. 

222 W. Washington Sq 
= + Penetten, fae Philadelphia 5, Pa. 
ghway 


High Ridge, M 


H. A. Williams 


The Sherwin-Williams Co 
101 Prospect Ave., N.W 
The Leeds G Northrup Co Cleveland |, Ohio J.A 


19 Stenton Ave 
Philadelphia 44, Pa 


Meacham 


Simpson G McGregor 

1690 West Broadway 

aeeree Mfg. Co : Vancouver. B. € A. E. Simpson 
( re nt ve 

N.Y ack Amsterdar Standard Mfg. Corp 

1100 S. Central Park Ave 


Chicago, Ill lliott Tarson 


Brooklyr 
Lighting Services Co 
Meriden Road 
Waterbury, Conn Richard L. Platt Starring G Co., Inc 
1600 Seaview Ave 
M. th 
acbeth Corp Bridgeport, Conn Carl E 


P.O. Box 950, Newburgh, N. Y. 


Paul, Jr. 

Norman Macbeth ul, J 
Stec! Window Institute 

- Gill Manufacturing Co., Inc Cicteasens, Pa Genres Bingen 


) Lafavette St 


\ | : Ind 
The Superior Electric Co 


83 Laurel St 


Mississippi Glass Co 
Bristol, Conn 


“8 Angelica St 
St. Louis 7, M c 


William P. Carpenter 
J]. Youngblood 
Underwriters’ Laboratories, Inc. 


207 E. Ohio St., Chicago 11, Ill. Fred Neumer 


Monsanto Chemical Co 
Plastics Division 
Springfield 2, Mass Union Metal Mfg. Co 
Canton 5, Ohio W. A. Porterfield 
Charles C. Munroe, jr 

741 Kennedy Dr 
Dearborn, Mict ( 


Universal Mfg. Corporation 


29.51 E. 6th St., Paterson, N. J Imrich Miller 


National Chemical G Manufacturing Co. 
Luminall Paint Div 
7 So. Maw St 
Chicago 9, I John Marshall Zn 


Wasco Products Inc 
Bay State Rd 
Cambridge, Mass Selig M. Friedberg 
White Way Electric Sign G Maintenance Co. 

1317 Clybourn Ave 


Chicago 10, Il! 


Pfaff G Kendall 
84 Foundry St 


Newark, N. J Martin Davis 





1.E.S. Emblem — Available during Anniversary 


Year for Use by Sustaining Members 


r, Sustaining Members of the Society 


f using the IL.E.S. Emblem in their adver 
, Which has never before been extended, will be in effect 


tining Members only, ind only for the vear 1956 
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MAGNETIC AMPLIFIER 
TYPE DIMMERS ! 


WHY VICKERS DIMMERS 230 Dimmers Used in 


PROVIDE 


BETTER Three NEW Color 
LIGHTING CONTROL _. . 
Television Studios 


® Greater Efficiency 
. 
No Tubes or Moving Parts . . . 
- ¢ Remote Control Following two years of outstanding perform- 
. 
- 


New Wide 30-1 Load 
Range 


inherently Stable 
Easy Installati Sp PA : 7? 
ee ance in NBC’s elaborate color TV studio in 


ee oe ae Dependable Performance 


Weight end Size Brooklyn, N. Y., Vickers Magnetic Amplifier 


Dimmers have been chosen by NBC and 
Metropolitan Electric Manufacturing Co. for 
three more of the network’s facilities now 
under construction—at Burbank, Calif.; in the 
Ziegfeld Theater, New York City, and in a 
second studio in Brooklyn. 

A total of 230 dimmers are included in the 
new installations, including 200 of 10 KW 
capacity, and 30 of 5 KW capacity. 


Typical console manufactured by 
Lumi-Tron Division of Metropolitan Write for New 


Electric Manufacturing Co. for con- 
trol of Vickers Dimmers in NBC-TV Lighting Control Bulletin 


Color Studios 
“TRADEMARK 


VICKERS ELECTRIC DIVISION 


VICKERS INCORPORATED a unit of Sperry Rand Corporation 
1863 LOCUST STREET + SAINT LOUIS 3, MISSOURI 


35A 
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NEW EQUIPMENT DATA 


‘ AVAILABLE WITH COUPON 


New manufacturers’ catalogs and bulletins listed below are available 

free to readers of ILLUMINATING ENGINEERING by mailing the 

coupon. Circle the numbers of those items which you want, drop in 

envelope or fasten securely to back of 2-cent postcard addressed to 
Publications Office. 


] Form No. AEL- s 4-page Ider 2 pag italog GEC 983H 
giving complete descriptions, suggested agrams for fluorescent lamp 


Nation recommendations | j . 1its. cross-section dimensio 


uses, and insta 
for five BIG BEAM automatic emergé ney li ! ‘ ectri 
lights. U-C Lite Mfg. Co., Chicago, T! Po - > . ineluding ballasts for 


il specif 
iorescents, plastic signs 
ipplieations, ete. General 


Schenectady, N. Y 


In various styles, units 

ulled CORRALUME, CORRALINE 

CORRALOUVER, and ecatalo eet 
el ilso available. Davy 


Sst Louis, Mo 


folder 
ers whi 
7 ; 


een he ims from 


ers and complete with snap-o u | treet an luminaire, 


lation de 


Poo tur 
ity 


WIREWA me 


lard s 


10 GED ] ~5- page 

l ng exclusively t ghting of turnpikes 

several lifferent 1 und expressways; ] ecommendations 

styles. Ordering and installation ds for hazardo is { devotes special 
are included. Columbia E ’ ittentic Il plazas, interchar 
Spokane, Wash r é ete., melud pplication 


Fee 
ges, 
i 


i 


Offer good for two months 


Circle numbers wanted. Enter name and address. Clip out and mail. 


PUBLICATIONS OFFICE 

ILLUMINATING ENGINEERING SOCIET 
1860 Broadway 

New York 23, New York 

Send me items circled below 

7 2 3 4 5 6 

13 14 15 16 17 18 


Name 
Company 
Street 


City 


grams. Gen¢ Ele ic o., Schenectady, 


N. ¥ 


1] 6-page folder eribes PLIOLITE 
vinyl | t ind corrugated lumi 
nous c¢ gs, show hapes, and gives de 

alities. Folder 
also describe ympany vasher for cor 
rugated | 1 1 juminous ceil 
ings : irp., Peabody, 
Mass 


12 Complete \ 

of fluorescent erci and industrial 
fixtures; mercury ipor outdoor lumi- 
naires; and postlights for outdoor instal 
lation. Grea orthern Mfg. Co., Chi 


eago, Ill. 


13  16-page Catalog 87 contains detailed 
information on tapered steel and alumi 
num MONOTUBE floodlighting poles for 
outdoor use in sports, industrial and com 
mercial areas. Diagrams show installation 
and mounting details; completely illus 
trated. Union Metal Mfg. Co., Canton, O 


14 Data sheet 56-A deseribes company’s 
hinged, lose-up ceiling pan luminaires 
and weatherproof wall and ceiling lights; 
gives illumination data as well as specifi 
eation details. The Perfec 


ind, O 


1§ N 

nasium rhting isses 

this app tior ind suggests vi 
ways to achieve uniform illumi 
with minimum ’ direct glare In 
studies with rts, diagrams, 
graphs and ta 


Co., Pittsburg! 


16 Complete 18-page 

of incandescent and fluorescent recessed 
fixtures, under-cabinet and exit lights, as 
well as services for custom manufactur: 
shows distribution curves, specifications 
and other data with ordering guide. 
Alkeo Mfr. Cv., Chieago, DL. 


page folder describes 


17 Two-color, 4 

LIGHTMASTER adjustable, portable 
units for supplementary lighting below 
eye level. Shows various types and 
mountings. The O. C. White Co., Wor 
cester, Mass. 


18 New manual! on lighting of hard 
ware stores is written from retailer's 
point of view and contains pointers on 
proper lighting in relationship to store 
location, types of merchandise handled, 
maintenance, and store flexibility; shows 
typical layouts, hints on lighting system 
selection and other data. Sylvania Elec 
tric Products Inc., New York, N. ¥ 


19 Four page, two-color folder covers 
THINLITE line of fluorescent troffer 


luminaires for individual or continuous 


7" 
oT 


row mounting which require only 
above ceiling line for space-saving instal 
lation and with a variety of diffusers. 


Continued on page 67A) 





PLEXIGLAS 
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ding, General Motors Technical Center. Detroit 
odular lighting units have 5° x 5° pan type diffusers 

ecrylic plastic. Architects: Eero Saarinen & 
rchitects-Engineers: Smith, Hinchman & Grylls inc 


When lighting systems are based on 
diffusion through PLEXxIGLAsS® they have 
the efhciency, permanence and beauty that 
add up to illumination of the highest 
quality. This acrylic plastic provides 
superior transmission and diffusion of light. 
It is rigid, strong and durable, with 
exceptional freedom from discoloration 

on long exposure to fluorescent lamps. 

At the General Motors Technical Center, 
nearly seven acres of PLEXIGLAS attest its 
advantages as a lighting material. 

Write for our booklet, “‘Architectural 
Lighting with PLexic.tas.” It shows many 
of the diffuser shapes and designs that are 
available from lighting equipment 


manuilacturers, 
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Chemicals for Industry 


ROHM € HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 


Canadian Distributor: Crystal ass & Plastics, Lid., 
130 Queen's Quay at Jarvis Street, Toronto, Ontario, Canada. 








Slimline Lead-lag Ballasts 


for lighting economy 


You can stop this costly confusion! 


Here’s a maintenance man with a serious prob- 
lem. His job—replace a defective lamp in a 
lighting fixture equipped with a series slimline 
ballast. One lamp has burned out causing the 
other to burn dimly or go out completely. But 
which is the defective lamp—shall he guess or 
test. Either way, your customers lose time and 
money from his confusion. 

You can stop this unnecessary waste by speci- 
fying Westinghouse slimline /ead-/ag ballast— 
when one lamp burns out the other lamp is not 
affected. Maintenance men know at a glance 


which lamp to replace. They can perform their 
jobs quickly and efficiently without throwing 
out good lamps. 

And you get an extra plus with Westinghouse 
slimline /ead-/ag ballasts. 

The exclusive UI core design means cooler, 
quieter, and more efficient operation. For com- 
plete details about this unique ballast, see your 
Westinghouse representative. Or write Westing- 
house Electric Corporation, Lighting Division, 
Edgewater Park, Cleveland, Ohio. j-04400 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR You 
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superior fixtures for modern lighting 


fluorescent fixtures of california 
SOUTH SAN FRANCISCO: 352 SHAW ROAD 
LOS ANGELES: 239 WEST 31ST STREET 
PORTLAND, ORE.: 1318 S.W. FIRST AVENUE 
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lifted the top off this room 


and inserted the “sky” 
in the ceiling... 


a 


__ PRISMALUME®* 
_ CONTROLENS* 


Se det ce tedels. eRr i 
a rieeee cee . 


-ee% 
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For Better Lighting 


HOLOPHAN 


NEW YORK 









342 MADISON AVENUE, 


*Trademcrk THE HOLOPHANE CO., LTD 


Whether 


urge ponels as 


Ca. 


| 
ar = 


shown a 


for 2-foot-wide troffers of any length 
the new HOLOPHANE 


No. 6024 PRISMALUME® is ano 

ward produces maximum 
light which provides complete visual 
mended better cent illum 


showrooms 


form o 


laboratories 


nsta 


stores, schools 
Write for 


comf 





or for 


ther tremendous step for 
quantity of controlled 
Rec om 
offices, 
every 


detailed engineer- 


ing data on this remarkable new Holophane development 


THE QUEENSWAY, TORONTO 14, ONT. 


COMPANY, 


Authorities 


N. Y. 


Since 


INC 
1898 


ig 
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STREET LIGHTING EXPRESSWAY LIGHTING 


; , 
We're Celebrating, too... 
50 years of expervence 
mn pole design and manufacture 


LUPERIOR strength attractive appearance . broadest line of 
S designs unmatched experience in pole construction. Four all- 
important features that make Monotube poles your best buy for every 


outdoor need 


For complete-line catalogs or helpful advisory service, write to The 


Union Metal Manufacturing Company, Canton 5, Ohio 


Congratulations to the IES on fifty years of lighting-engineering progress. 


1906 Piflicth . dnntversary 1956 


UNION METAL 


Vonotube Poles 
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SELF-SUPPORTING ANTENNA MAST 


SPORTSFIELD LIGHTING 


© FUNT THRU : 
i ST JOHNS TRAFFIC - -_ 
ae | 


OVERHEAD SIGN SUPPORT | 
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THE LIGHTING SYSTEM THAT 


refol-S Me cole (-tial-lamels Mal Millet) e 


F and saves 50% on Installation costs 


The new Gibson OrtHo Fixtures mount on a special channel 
called the Unt-Race. In the photo above, the telescoping sections 
of the Unt-Race are being assembled on the floor in a matter of 
minutes. The receptacles which come with each 4-foot section are 
connected as shown in the inset. The light but rigid Unt-RAcE in 
24’ to 48’ lengths is easily lifted and hung directly on joists, SNAP--IT’S UP + Connection is made through 


beams or stems. The fixtures simply snap into place on the a built-in plug in the fixture which engages 
the receptacle in the UNI-RACE. Any fixture 


Unt-Race which holds them in perfect alignment. 
may be put up or taken down at will with 


An easier, faster and far better job! Is it amy wonder that out interrupting other fixtures on the circuit 
contractors report savings of more than 50% in labor and 
materials on Gibson OrTHO Installations? 

Wouldn't you like more information about this totally new 
concept in industrial and commercial lighting design? Drop us 


a line today. We'll send you the whole story. 
Model 77-424X 
COMMERCIAL 


Model 88-221X 


mounted in continuous rows or spaced at 


° . ~ : 
ortho-38 ~ WS . : 
~ ~ a) intervals of 4, 8, 12 or more feet. Fixtures 


Y VARIABLE SPACING * ORTHO units may be 


INDUSTRIAL 
may be added, removed and rearranged 


any time by one man without tools 


® AND PAT. PENDING 
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How to take the worry 
out of tough lighting problems 


When you have a tough lighting 
problem, we can’t promise a light- 
handed solution—but we can tell 
you the easiest possible way to get 
an answer. 

All you have to do is define your 
problem, state your objectives and 
ask us to take over. Lighting re- 
search is our forte. It has been since 


1868, when we started looking for 
ways to improve railway signals- 
and got the answers. Since then, we 
have also found answers to airport, 
traffic, navigation, street, stage, stu- 
dio, auditorium and many other 
special lighting problems. 

We may answer your problem 
with a new lens design or a new 


kind of glass or a combination of 
both. We invite you to turn your 
light control problems over to our 
lighting laboratories. Modestly stated, 
we believe we have the experience 
and the people and the facilities 
that can give you an answer. The 
right answer, of course. 


CORNING GLASS WORKS, 33-9 Crystal Street CORNING, N. Y. 


¥ 
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FEATURE 


_ FIXTURES 
¢ FOR 1956 











She Garfield 


THE ARTHUR “30° 


A versatile direct-indirect luminaire for Pittsburgh Permaflector Fluorescent Luminaires are the 
ndividual or end-to-end pendant mount - —_ 3 7 a > , . 
ing. The Arthur is available in 4-foot first choice among men who recognize the need for versa- 
— ty - BRM. ... tility and flexibility in lighting equipment. That's why so 
el i line i é <" 2 - . . ° 
finish. diffused Polystyrene side panels many of today’s buildings are illuminated with Pittsburgh 
dtl nr Permaflector Equipment. In Pittsburgh Luminaires you find 
A&b 120000 modern styling, plus high overall efficiencies . . . and you 
THE GARFIELD SERIES find a complete selection of equipment that is economical in 
; initial cost, easy to install and maintain, and gives maximum 
The and 4-lamp Garfield is a compan # 


ion unit to the Arthur, except that it has efficiency through its long service life. 
been especially designed for surface . 

mounting. The long, low lines give it a 

built-in’ look and make it ideal for 


surface mounting on low ceilings. Dif 
fusing polystyrene side panels and 35° x The 12-page Bulletin N tells 
45 


hieldi 

seen the full story of the gracefully styled 
Garfield and Arthur Luminaires for direct 
or indirect lighting. 


PITTSBU RGH REFLECTOR COMPANY 


411 OLIVER BUILDING, PITTSBURGH 22, PA. 
In Canada: Holden Lighting Ltd., 105 Tycos Drive, Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES © WHOLESALERS EVERYWHERE 
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FOR ALL YOUR LIGHTING DOLLARS 








FAOTIZ/CW 


ee ew 


FaOTI2/CW 


© Faori2cy 


Faovizew © 
> 


F4OTI2/0W 


—— 


You'd have to search through all these cases of General Electric 
lamps to find even a single defect affecting performance 


GENERAL ELECTRIC UNIFORMITY IS WHY— Each of 
these 42 cartons contains 24 G-E 40-watt fluorescent lamps of 


lamps are as much as 5% below their published light out 


? 


2500 lumens. And uniform life, too, means that 


ye 


rhat’s 1008 lamps! And they average a 99.9% freedom after one year of service in single shift plants (2500 hours 


from physical defects that affect performance in service an average of 99 out of 100 General Electric lamps will 
G-E LAMPS SAVE YOU MONEY— Replacing lamps that 


do not work properly due to phy sical defects can be expen- 


still be burning—98 out of 100 will still be in service 


a year in double shift plants (4000 hours 


sive. In more wavs than one. Often an electrician has to For more information on what uniformit 
fluorescent lamps means to you write: General Electri 


[E-9, Nela Park, Cleveland 12, O 


be called. That costs money. Work often suffers while the 
And work is inter- Co., Large Lamp Dept 
Add it all up and it’s 


Make sure your lamps are free from 


lamp is out. Even more expensive 
rupted while the lamp is replaced 

too much money 
costly phy sical defects by alwavs specifying G-E lamps. Progress ls Our Most /mportant Product 
But General Electric lamp uniformity means more 


than freedom from defects. You can also count on uniform 


light output —less than 1% of all G-E 40-watt fluorescent 
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MICHIGAN BANK: Guardian Building, Detroit, Michigan 
ARCHITECTS: Wheeler & Becker, Detroit, Michigan 
CONSULTING ENGINEER: F. A. Sando, Detroit, Michigan 
ELECTRICAL CONTRACTOR: W. D. Gale Electric Company 
RAMBUSCH REPRESENTATIVES: E. Burton Wolf & Associates 


120 Rambusch Downlites give 40/50 footcandles of sunny, glare- 
free light over entire floor while most of lamp heat is dissipated 
in attic above Banking Room. Rambusch home office or field 


staff are anxious to help you with your major lighting problems. 


R M LI¢ DESIGNERS + MANUFACTURERS 
40 WEST 13th STREET, NEW YORK lI, N. Y. 
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Pemco-design Fe 
thus needs only 
aluminum with Pp 


FLUORESCE 
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NeW OUTDOOR FLUORESCENTS! 


ANOPY 
LUMINAIRES 





yMINAIRE 


out loss— 
All 


NT AREA lt 
ht where you 
e. 2 lamp and 


lector directs the lig want it, with 
4 lamp models. 


Yq the lamp wattag 


lexiglass door. 


FLOODLIGHTS 
Fiyorescent 
incandescent 


FLOODLIGHT 
BRACKETS 


ISLAND LUMINAIRES ] 


Fivorescent 
Incandescent 





Mercury Vapor 
ase 


FLUORESCENT ae 
CANOPY LIGHT 5 NOUS 


ged attractive and ef- 


Rug 
n and 


ficient Pemco desig 


all aluminum con- 
15° semi-an- 


or flush 





struction. K 
LY 

FP gular type f 

m mounting if 


mounting——oFr ste 


desired. For terminals, 
tions, shopping centers, 


service sta- 
etc. 








SPOTLIGHTS 





GLE RAPID START 
HORIZONTAL 


in units 4’ 6° OF 8’ long esi 


wiDE AN 
LUMINAIRE 


ly mounted on present 


pot assemblies. 


Aluminum construction, 
for flood or $ 


poles with Pemco sliding slip fitter. Top openings 




















PH 
agg ELECTRICAL & MFG. CO 
. 31st Street, Philadelphia 21 Pa 


Dept. IE 


SEND FOR 

YOUR COPY 
OF THIS NEW 
PEMCO 
CATALOG 


Please send 
us wi . 
We're inter veeaney obligation copy of Pe 
ested in selling Pemco in o mco Bulletin No. 97 
ur crea 


Co. Nome 


Address 
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24 out of 25 come back for more! 


si 
MAAAAALAALS 


I. the re-order, not the original order that makes the customer. 


Whether in Detroit or Dixie, Belgium or Boston, yes, even from as far 


as Switzerland and Siam . . . by actual count, 24 out of every 25 


customers re-order plastic extrusions from us. 


The reason? One customer likes our quality, another our fair price, 
another our ability to meet delivery schedules, our designing skill. 
But the reason we like the best is this one offered by a customer, who 
upon leaving our plant said: “I like the PERSONAL INTEREST you put 
into the handling of each one of my orders. It’s that PERSONAL 
INTEREST that makes me feel | can depend on Rotuba.” 


Our 12 years of experience processing millions of pounds of plastic materials into a variety 


of custom-made shapes and panels should make you feel you, too, can depend upon ROTUBA. 


if we satisfy 24 out of 25, we're satisfied. We know yov will be! 


Extruded in Brooklyn . . . Sold ‘round the World 


For fast dependable service, 
economical, too . . . contact 


ROTUBA extruoers, inc. PANELS ans DIFFUSERS 
418 88th STREET © BROOKLYN 9, NEW YORK IN PLASTICS 


SHore Road 8-5458 Phila. Office 
R. L. BOUSE, FLOURTOWN, PENNA. 


Tel. CHESTNUT HILL 8-1010 
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tomorrow’s 


hehting 
today 


hal ta) 
wher 
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aner 


NEW SMOOT:HOLMAN LUMINAIRE 


ele) Gi aleliaal-1i 
} titutional lighting requirements. It 
ght per dollar than ever thought possible 


jirect luminaire will be the choice for 
als -b-we Col salel ages. 
yet continues Smoot-Hol 
gate the many advantages of this ex 
1 ffice or write direct for C 


jesign give 
lam -t-lel-1e-tellemia 
Catak 


more 
juality and eff 
tingly new hitecturally beautiful luminaire 


ar 


g PV-288 
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Conta 
Inglewood, Calif 


ALL SCHOOL 
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HIGHWAYS DRIVE-INS 


BETTER LIGHTING everywhere 


‘A’ * 





SHOPPING CENTERS PARKING AREAS RECREATION AREAS 


AT LOWER COST to everybody 


Pfaff & Kendall, originator of the Seamless Tapered Aluminum Lighting 


Standard and Tapered Elliptical Arm, is now producing designs and types 


to meet any highway, road, area, bridge and trafhe signal requirement. 


Wherever P&K All-Aluminum Standards and Brackets are specified and 
installed, the story is the same: Fewer technical problems . . . rapid, easy 
installation .. . greater lighting efficiency . . . and the kind of economy you 


can figure in actual dollars! 


P & K All-Aluminum Standards and Brackets are always the wisest choice... 


LIGHT WEIGHT for lowest cost installation. 
NEGLIGIBLE CORROSION for longest service. 

NO PAINTING means large, year-after-year savings. 
SALVAGEABLE, RE-USABLE in event of knockdown. 


WRITE FOR LATEST P 144 
ph tec a faff & endall 


planning and advisory 84 Foundry Street 


services without obligation. 
Newark 5, New Jersey 
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‘luminaires of D — 
ver more light for fewer watts. "me 


These modern luminaires, utilizing LUcITE acrylic 
resin extruded by Southern Plastics Corporation, Colum- 
bia, South Carolina, are bringing more effective lighting 
to Euclid Avenue in downtown Cleveiand . . . and doing 
so at reduced operating expense 

Fixtures formerly used on Euclid Avenue had two 
1,000-watt lamps, dispensing 40,000 lumens. However, 
because there was a 50 per cent wastage, light on the 
street was only .7 foot-candles. 

With the new luminaires, supplied by Westinghouse 
Electric Corporation, Cleveland, Ohio, the bulk of the 
21,400 lumens from four 100-watt fluorescent tubes is 
directed downward, giving 1.67 foot-candles of li 
the street. The new luminaires at a calculated consump- 
tion of only 256,000 kilowatt-hours per year will give 
more than twice the street illumination of the old lamps, 
which required 1,024,000 kilowatt-hours per 


e@ This “Quality Controlled” label n 


be used only by qualified extr ers of 
Du Pont Lucire acrylic resin as- ( " vA 
sures the lighting industry that : duality 
extruded material conforms — 

ards for low shrinkage and orm 

caliper established by E. I. du Pont de 

Nemours & Co. (Inc.) 





** 
B46.” cae? 


, 





Ihe Euclid Avenue installation represents a total in- 
vestment of $55,000. The saving effected from lowet 
maintenance and reduced use of electrical energy will 
amount to about $5,000 annually 

Du Pont Lucite offers long-lasting beauty, clarity 
and unique light-transmission properties in all types of 
modern lighting installations—modular light-diffusing 
panels, large-area lighting, lenses for troffer and pen- 
dant luminaires, side panels and protective elements for 
outdoor fixtures. For complete information 
without obligation on how you can profit 
by including Du Pont Lucite in your light- 
ing plans, send for the free booklet, “Bet- 
ter Lighting with Du Pont Lucire”. Write 
to E. I. du Pont de Nemours & Co. (Inc.). 


Polychemicals Department, Room 289 
Wilmington 98, aware. 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 








gyre epaese 


> 
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KSH PLASTIC ENGINEERING 


... helps put your product in profitable shape 


WE EXTRUDE PROBLEMS INTO PROFIT-MAKERS 


KSH engineers will work hand-in-hand with your 
designers . . . to demonstrate how high quality plastic 


extrusions can add extra sales appeal to your product. 


You will learn that KSH extruded plastics improve the 
function and appearance of products . . . while 


substantially reducing production costs! 


you design the shape—we extrude it! 


KSH PLASTICS, INC., HIGH RIDGE, MO. 
CHICAGO, ILL. « MILWAUKEE, WIS. «+ INDIANAPOLIS, IND. 
DAYTON, OHIO «+ ATLANTA, GA. «+ GRAND RAPIDS, MICH. 

SALES OFFICES ST. LOUIS, MO. « RED BANK, N. J. « BOSTON, MASS. 
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RR I at thn io a hv i a bea { 
PRESCOLITE applies aeronautical and automotive diecasting techniques to the 
lighting industry for STRENGTH, DURABILITY, APPEARANCE ! 
The fixtures illustrated above, and many others too, employ ‘‘DieLlux'’* die castings 
as an integral part of the unit. 1. No. 1015-6715 Recessed. 2. No. A-14 Swivel b Mae a 
Unit. 3. No. 8585 Hospital Light. 4. No. WB-25 Wall Unit. a 
Write for your copies of current 


*"DieLux” + * * (PRESCOLITE’S trade name for precision die cast products.) PRESCOLITE literature. 


PRESCOLITE MANUFACTURING CORP., MAIN OFFICE, 2229-4th St., Berkeley 10, California 
FACTORIES: Berkeley, California - Neshaminy (Bucks County), Pennsylvania 
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GIVES TROFFER APPEARANCE — 
TROFFER LIGHTING PATTERNS — 


without 


TROFFER EXPENSE 


PLASTIC DISH TYPE LENS 
OR 
PLASTIC LOUVER 
WITH 


2 or 4 40-Watt T12 Rapid Start Lamps These 2 Eastern units unquestionably represent 
4 20-wen T12 Sanne mes tontll the year's first advancement in commercial 
lighting. Here you have abundant, glare-free 
illumination from a unit that is less than 3” 
deep. In addition, virtually every geometric 
lighting pattern known to engineering can be 
achieved with these units, yet the cost is far 
less than a troffer installation. 
Before you buy lighting, be sure to get the 
facts about Eastern's Rectilinear Illumination 
— you'll be glad you did. 


EASTERN FIXTURE COMPANY 


170 VERNON STREET, BOSTON 20, MASSACHUSETTS 


eo 
oi net 
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For 
assured accuracy of 


BEAM 
CONTROL 
and 


COLOR . Checking the 
4 7 effect of 
elevated tempera- 


TRANSMISSION We cone an 


expansion 
of glass. 





These characteristics in varying degrees and com- 

binations are vitally important in applications of 

lighting and glassware. The knowledge and ability 

required to develop exact light distribution and 

color values takes years to obtain. Kopp offers 

you this technical background, plus highly-organ- 

ized manufacturing skills, modern production 

methods, and a rigid inspection procedure. Regard- 

less of whether your problem is simple or highly 

complex, our engineers will be glad to submit a 
, ; design to do the job. 

join nwa ie uleaiguamagaaaaasaaliaas We'll be happy to have you put us to the test— 
without obligation. 


KOPP GLASS, Inc. 


Swissvale, Pennsylvania 
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Changing of the Guard at Buckingham Palace, a British Tradition for Nearly Three Centuries 


SUNIVERSAL BALLASTS ...a tradition of quality 


oy = — 


— 


A complete quality line of fluorescent 

ballasts for Residential, Commercial and 
Industrial Applications. Request our 

Catalog UMC-7-55 for helpful procurement data 


PREHEAT « TRIGGER START + RAPID START «+ SLIMLINE 


7 
Specify with confidence! Wyle universal manufacturing corp. 
29-51 East Sixth Street, Paterson 4, New Jersey 
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RAPID-START 
TELESCOPIC 


Rated 600 volts-660 
watts. Will permit ver- 
tical or horizontal posi- 
tioning of lamp grooves. 
Cat. No. ALF 812. De- 
sign of this holder pro- 
vides proper clearance 
from mounting area for 
the larger diameter of 
Power-Groove Lamps. 


RAPID-START 
COMPRESSIBLE 


Rated at 600 volts-660 
watts. Designed to ac- 
cept TI7 envelope and 
give shortest back-to- 
back spacing for Power- 
Groove lamps. Cat No. 
ALF 822. 





NEW HOLDERS DESIGNED FOR 
POWER-GROOVE FLUORESCENTS 


General Electric announces telescopic and com- 
pressible lampholders compatible in size and 
weight with new F48TG17/RS Power-Groove 
Lamps 

The rugged construction of these new holders gives 
them greater strength than existing units. Yet mini- 


mum back-to-back dimensions of the compressible 


type sharply reduce dark area. Both units feature 
double wiping silver-plated contacts adequate for new, 
higher lamp currents. See illustrations for details. 
Information on this new family of General 
Electric fluorescent lampholders can be obtained by 
addressing Accessory Equipment Department, Gen- 


eral Electric Company, Bridgeport 2, Connecticut. 


Progress /s Our Most Important Product 
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ts. For the past year he has been pres 


BOUT PEOPLE ident of his own management consulting 


firm in Los Angeles 


Dr. George H. Hickox, formerly pro 


. gram ¢ ecto oO engineering scLlences 
Richard J. McIntyre :, Piting 
Science Foundation, 


sales, 
research at 


igineers Research 
Ask these tees semantic oman ee ppeintment: compli 
questions, too, from Cedar Rapids, Iowa, where he w: # — pg . a civ 
when you judge a pagel ag a 
fluorescent lamp... 


! é ne lla Robert L. Lang, MOCLESS FTOGRS oth a lo : 
' ‘ pointes ce-president of the ’ rt ef pany ne outher - 
Ekeo parent company, and Ralph Simon eS atom center at . ‘ 
respective of the Ruby Lighting Co . . r Piel r the ecelving 
0 your investment en — ; mporaoed — fs we ( a A. ~eiaiaetnd , te i vont 
pretectec? 2 ‘ es . ; 7 —— . bs : Barden. The second is th pre Lamps 


A pplication i atatltial which is unde: 
D _ ee , the direction of Richard H, Lindeberg, 
Mi : ms . ; , ce 


Mahoney s Ir i t nd Genera n 


, : . ' , Sti ) a Ernest C. Curwen,. engi 
Is it built for 
good “‘lumen 
maintenance"? 


Is it the correct 
type, size and 
color for the 
lighting job to 
be done? 


CONTEST CHAIRMAN and six students who received awards at the New York 
Section’s Residence Lighting Forum’s 1956 Lighting Design Competition. Left 
to right: Marion Seitz, Chairman of the Competition and Chairman-Elect of the 
Forum; Audrene Moreno-Leal; Ann Zadra; Arlene Sabetsky; Nilda Bonilla; 
WHERE 812 THINGS Marilyn Sacrowitz and Dory Orama. 
ARE HAPPENING FOR vout 
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| how to judge a fluorescent lamp ... point no. 




















You would never guess it from their price, but 
ask abo ut fluorescent lamps today are precision products. (In 
Westinghouse fluorescent lamps, for example, you'll find 


mercury measured with the precision of a doctor’s 


prescription, electrodes wound with fine-watch accuracy 

C O NJ : hee O j Thus only the closest quality control can give you the 
high light output, the long life, the good color qualities 
you expect from every single lamp you buy. 


Westinghouse quality control includes 480 inspections 
and tests for every lamp produced. 


WATCH WESTINGHOUSE 


WHERE BIG THINGS ARE HAPPENING FOR vour 
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Now EVERY community can 
have reliable /U///V AUTOMATIC 


street light control 


LUMATROL 


MODEL S 


Employing the latest developments in electronics, 
this new control offers more reliability than 
ever and promises greatly reduced 
maintenance costs. Because it is logical and 
aesthetic, the LUMATROL method of mounting 
has set new standards for automatic controls. 
Progressive utilities and 
municipalities specify LUMATROL. 


WRITE TODAY FOR BULLETIN. 


F. I. Wilson, sales manager of the 
Wakefield Co., Vermilion, Ohio, has an 
nounced the appointment of Daniel A. 
Schisler as assistant sales manager. Mr. 
Schisler advanced to the main office from 
the Dallas. Texas, district which included 
Texas and Oklahoma The latter is now 
eovered by Jos. E. Comer, Oklahoma 
City Wm. J. Laughlin will handle 
southern Texas from Houston. Chas, E. 
Robison, Jr.. of Huntington, West Va., 
is moving to Dallas to take over the 
immediate territory, while R. E. Winget, 
formerly with Gravbar in Abilene, Texas, 

in Cincinnati to handle Mr. Robi 

ormer district 
ing Cory an 
nounces the ppointment of Dr. Bruno 
Alter, Jr.. to its Research and Devs op 
Allegany, Pa. Dr. 
Alter wa ormerl]y in instructor of 
Physies ¢ University and the 


University of Wyoming 


Robert C. Harper has been named 
directs Pacific Coast sales for Syl 
vania Electric Products Ine., and will 
have headquarters in the company’s sales 
offices in San Francisco until the new 
Sylvania distribution center in Millsdale, 

is opened in the fall. A member 

the Sylv inia organization since 1946, 
Mr. Harper most recently has been west 
ern regional sales manager for lighting 
products 

jenjamin Eleetrie Mfg. Co. has an 
nounced the appointment of John W. 
Rayner of Wilmette, Lll., to the position 
of Personnel Director. For the last three 
years Mr. Rayner has held the position of 
Industrial Relations Manager for Mitchell 
Mfg. Co., Div. of Cory Corp., Chicago, 
Ill. 


Advan rransformer Co., Chicago, 
announces the appointment of William 
M. Walsh as sales representative for the 
Midwestern Region He will make his 
headquarters at the company’s offices at 
2950 N. Western Ave 


Dr. Richard Feinberg has resigned as 
September 1 as vice-president and 
dean, Illinois College of Optometry and 
has become associated with the Titmus 


Optical! Co., Petersburg, Va., where he is 


| assistant to the president 


Negotiations have been completed by 
Cutter Laboratories in acquiring all the 
outstanding common stock of the Geo. A. 
Coleman Co., Ine., owners of Pacific 
Plastic Products of San Francisco. The 


company will continue to operate under a 
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wholly-owned Cutter subsidiary 


Robert Greenhood as president 


Dr. Frank A. Grant, a physicist 
joined the staff of the Mineral Pri 
Division of the National B 
Standards. Dr. Grant will do r 


the semiconduc ting properties 


state of 


cluding New York City 


Principals of the company are Francis J. 
Sullivan, Harvey S. Kolts and Anthony 
Marsella. 


company 


MePhilben Lighting Co. has announced 
three new sales representatives. Warren 
McFarlane of Oklahoma City, Okla., has 
joined Traweek-Healy & Associates and 
represents the company in Oklahoma and 
northern Texas. Robert Cardwell of Up 
land, Chester, Pa., has joined J. B. Derr 
Associates and represents MecPhilben in 
the state of Delaware. James A. Farmer 
of Miami, Fla., is now associated wit! 


Ken H. Hill and 


ers southern Florida 


Brightness Limitations 


“Product design is greatly affected by 
engineers” whose main field is not illumi- 
nation. This comes about because the 
writers of “recommended practices,” cer 
tification programs and civil codes realize 
that these engineers will apply them and 
write with them in mind. According to a 
prominent utility engineer, “the vast 
majority of these engineers” are distribu 
tion system experts without much inter 
est . to go into elaborate visual analy- 
sis and would prefer . . . simple rules of 
thumb.” 

This ery for simplicity not only comes 
from engineers who have to deal in fields 
with which they are not fully familiar, 


but also from lay people, and the writers 


(Continued on page 62A 
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“Magic Frame”’ 
Troffers 

maintain 

clean expanse 

of ceiling 

in new 

Lutheran Brotherhood 
Building 


Perkins & Will, 
orchitects-engineers, 

Chicogo & White Ploins, N.Y. 
Kvalsten Electric Co., 
electrical contractors, 
Minneapolis, Minn, 


Here are fixtures that beautifully achieve 
the purpose for which they were designed 
—to deliver high level, low brightness 
contrast illumination (50 fc maintained) — 
yet never call attention to themselves. 
There are no visible screws, latches, nuts 
or bolts to distract the eye and the 8 ft. 
and 4 ft., fixtures are mounted in 20 ft 
rows, with continuous glass door 
installation which also eliminates 
distracting cross bars and uneven light 
areas. This creates a 20-ft. ‘one fixture 
feeling" in each of the rows. In,addition, 
"Magic Frame” Troffers provide a 

one piece Reflector-Wireway Cover for 
easier installation and maintenance. 
Here, in the Lutheran Brotherhood Home 
Office Building in Minneapolis, is another 
example of how Electro Silv-A-King 
lighting can help translate your ideas into 
practice, easily and economically 


Electro Silv-A-King Corporation 


1535 So. Paulina Street, Chicago 8, Illinois 


Spruce and Water, Reading, Pennsylvania 





If you've a lighting problem for hotels, 
schools, hospitals, industry, housing, pris- 
ons, public or office buildings write us 
today. Our field-trained representative will 
be glad to discu bur needs and applica- 
tions. Consult, and specify McPhilben 
oneer and pacemaker in cast aluminum 


ghting for over 


“ 
ilien 
AL ght ng 


Speci 


1353 Willoughby Ave.. Brooklyn 37, N.Y. 


CAST ALUMINUM FOR PERMANENCE 
PERFORMANCE AND BEAUTY 


whole 


tions 


innoyance 
influenced 
its contra 
ind the ad 

Until tl I widely Fr ind a 
cepted, and simpk 


inderstood 


brightness 


progress n pre tend to 
be redundant and sterile: and c 
1 , 


Y 


efficient methods will prevail. B 


rightness 


restrictions, operating alone, put a pre 


mium on inefficiency and result in a high 
cost per unit of visibility something 


! down the house to cook the 


! irning 


like 
dinner 

igh 

tf com 

The comment of vr Urban 

Land Institute with respect zoning 


regulations is also pertinent here, name 
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ich higher degree of technical 


will be required” (on the par 
and users of regul: 
evalent today” if the 
vledge and resources 
iger simple bright 
the longer 
cessarily handi 


' 
a prem 


Office Lighting Practice 


to make 


ving diffieu 
The fault, 

with the 
east in the 


i strong prope nsity 


* insists on bringing 
the p 
had appeared so 
irns out to be quite 
determination, ever 
goals are known, may the 
very difficult matter. Furthermor: 
whole analysis faces psychologi 
tion by the general public becaus« 
ind unless the weig 
whelming, will, 


is tempted 


it to Db 


they 


paragraphs have sig1 
in some of our arguments 
writer cannot claim credit for then 
ever, as they were written by 
Brandis, Professor of Economics 
University of Lllinois, for publication 
an article on taxation which appeared in 
the May issue of Current Economic Com 
Economic and 


ment of the Bureau of 


Business Research. For his purpose, the 
writer secured permission to quote th 
paragraphs, substituting the words “engi 
neer” and “engineering” as italicized for 


“economist” and “economic.” 
(Continued on page 644A 
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50” x 14° sheet extruded for 
SPANGLER SIGN WORKS, Philadelphia 
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EXTRUDED 
Acrylic Sheet 
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This Gerlite sheet, the largest acrylic 

sheet ever extruded, measures 50” wide by 14 feet long 
and will be fabricated by Spangler Sign Works 

for a major oil company. 

This is but another example of Gering’s ability to 

extrude Gerlite acrylic sheets to meet every desired require- 
ment in lighting and sign applications. 

Sheets are available clear or colored, to 54” wide 

to .125” thick, any practical length. 

Gerlite gives long service, is weather resistant and can be 
painted or silk-screened with present existing paints. 


Quality Controlled 
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Write now for full 

















information and prices! 
EXTRUDED ACRYLIC SHEET 


GERING propucts, INC. 


KENILWORTH, N. J. 


































































Introducing NEW 


DIRECT-THE-LITE 


ADJUSTABLE 


Floodlight Reflectors 


designed for specific area floodlighting and 
controlled general illumination. New 
DIRECT-THE-LITE units by Novelty are 
recommended for churches, public buildings or 
commercial application wherever higher 
intensities are required. Spot lamps or 
floodlamps may be used, and they 
are adjustable both horizontally 
and vertically, approximately 35°. 
Write for new illustrated folder. 


























































































New Lighting Ideas for 














* Restaurants * Lounge Bors 

* Stage Lighting and TV * Theaters 
* Churches (Chancel) * Arcades 
* Display Windows * Store Fronts 
































NO. CH 215 


APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 















NO. 8264 
Furnished in prime 
coat for painting to 
match wall or 
sprayed finish. 
(Available with two, 
three or four lamps.) 







































































NO. 8251 NO. 8260 

Alumac finish. Canopy mounting. Furnished in prime coat for 
painting. Keyhole slots and cen- 
ter lcckup. 








Designers and Manufacturers ... Since 1905 


THE NOVELTY LIGHTING CORP. 


2490 EAST 22nd STREET CLEVELAND 15, OHIO 
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Do you find that the paragraphs par 
ticularly apply to the over-simplification 
of luminaire brightness control in the 
newly revised Recommended Practice for 
Office Lighting, on pages 421-422 of June 
IE? It is entirely possible that a careful 


application of this analysis would require 


the rejection of one luminaire, as com 
pared with another one quite similar, 
even when no one could discern any dif 
ference in visual comfort as between 


installations of the two. LeoNARD V. 
JaMes, /ilu nating Engineering Con 
sultant, La Grange, lil 






OOKS AND 
PAMPHLETS 


ae 


ASTM Standards on Electrical Insu- 
lating Materials (D-9), published by 
the American Society for Testing Mate 
rials, 1916 Race St., Philadelphia 3, Pa. 
656 6x pages; heavy paper cover; 
price, $6.00 

This latest edition of the compilation 
of standards on electrical insulating ma 
terials sponsored by Committee D-9 on 
Electrical Insulating Materials includes 
specifications and test methods issued by 


ASTM The changes since th 


pre ous 
edition, in 1955, comprise 12 revisions 
and two new items covering methods of 


testing silicone insulating varnishes and 
a recommended practice for cleaning 
plastic specimens for insulation resist 
ance testing. The compilation ineludes 


83 methods of test and specification 


Proceedings of 1955 Technical Ses- 
sions of the International Commission 
on Illumination (C.LE.), 2 volumes, 
sewn in cloth, $15 per set. 

The Procedings of the Technica] Ses 
sions of the 1955 Zurich meeting of C.I.E. 
June 13 to 22, 1955 have been prepared 
in two volumes, each containing about 
800 pages and including more than 300 
black-and-white illustrations and 12 color 
prints. 

For easy reference all material relating 
to a given subject has been carefully 
correlated. For example, under the head 
ing “Street Lighting” one will find the 
Secretariat report and individual papers 
on the subject, as well as a report on the 
discussions which took place in Zurich 

Orders should be sent to: Mr. T. D. 
Wakefield, Treasurer, United States Na 
tional Committee, C.I.E., % The Wake- 


field Company, Vermilion, Ohio 


How to Make Homework Lighter, 
Form B-563, published by Better Light 


Better Sight Bureau, 420 Lexington Ave., 
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New York 17, N. ¥ Price: $4.00 per 
hundred on quantities of less than 1000, 
and $35 per thousand on quantities of 
L000 and mors 

rhis 8-page booklet is designed for use 
by electric light and power companies in 
disseminating information on the appli 

tion of good lighting principles to 
home study, and was prepared by the 
BLBS Home Lighting Education Com 


mittee. 


Architectural Floodlighting, Bulletin 
GEA-6437, published by the 


Sehe nectad) 


Service Station Lighting, Bulletin 
2689, published by Crouse Hinds Co 
Wolf and Sev yr 
N. Y. 16 pag 


NE ! OBSTRUCTION LIGHTS 


HIGH QUALITY — LIGHT WEIGHT 
SIMPLE — POSITIVE LATCH 
FOR EASIER MAINTENANCE 
In accordance with CAA Spec. L-810 
by HUGHEY & PHILLIPS, INC. 
— your most dependable source of 
Obstruction Lighting Equipment 
— the widest selection of Control and 
Alarm Apparatus in the Industry. 


MODEL OB21 is of the SIDE 
ENTRANCE conduit fitting type 
in ordef to facilitate installation 
on horizontal conduit runs. Avail 
able in %” of 1” conduit tap 


MODEL OB20 is of the BOTTOM 
ENTRANCE conduit fitting type to 
facilitate installation on verticol 
conduit stubs. Available in 4%” 
or 1” conduit tap 


MODEL O822 DOUBLE 
LIGHT is available with or 
without CABLE SUPPORT — 
also available with TRANS 
FER RELAY. 1” conduit tap 


Request Descriptive Bulletin HPS-138 


r— HUGHEY & PHILLIPS, INC. — 
| 


| Manufacturers of 
300MM Code Beacons, Obstruction Lights, 
| Photo-Electric Controls, Beacon Flashers, 
Microwave Tower Control & Alarm Units 
| Remote Lamp Failure Indicator Systems, 
ond Complete Tower Lighting Kits. 
] 3300 NORTH SAN FERNANDO BLVD. | 
BURBANK, CALIF. 
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Three passes through 
the bake overs give 
L & P fluorescent fix- 
tures carefully con- 
trolled drying, for 
baked enamel finish of 
finest quality. Enamel is 
special L & P formula, 
made to exacting speci- 
fications. 


LIGHT & POWER UTILITIES CORP. 








‘Been checking 
these in for 
18 years. 


© CHAMPION 
_ _ Lamps have 
always been “> 
first choice \~ 
here. 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 
A DIVISION OF CONSOLIDATED ELECTRIC LAMP CoO. 





Employment 





ELECTRICAL ENGINEER or 
ENGINEERING PHYSICIST 


Recent graduaté 
neering and optics 
photometric depart 
ished, er 

Many « 


for trainir 


ELECTRICAL ENGINEER 
For the right man we offer an excellent 
tunity in our Cl 

liv 810 

connectio 

Office Il 


ilu 
Broadway 





LIGHTING 
SALESMAN 
WANTED 


New England Territory 


This is a rare opportunity for an 
experienced lighting salesman. The 
territory is now active and profit- 
able . . . our line is being specified 
and displayed . . . the vast poten- 
tial has yet to be tapped. 


If you are looking for better 
than average income and associa- 
tion with a well-respected, full- 
line manufacturer of incandescent 
and fluorescent lighting . . . here's 
a chance to make your ability, 
know-how and drive pay off in a 
BIG way. Good service and de- 
liveries .. . PLUS powerful promo- 
tional backing. Send full details to: 


Litecraft Manufacturing Corp. 
8 East 36th St., New York 16, N. Y. 
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sii ALL EXTRUDED ALUMINUM 
Opportunities os 





REPRESENTATIVE WANTED 
pr tat sales organization 
engineers, con 

jtors to sell na 
lustrial and insti 
today’s compe 
lesign We are 
Due to our 
many new terri 
are at press 

will be ready 
Kindly contact 
Illuminating Er 
1860 Broadway ew York 


nes Off 


DESIGN ENGINEER 


— = fad me , 
; Iing-Lite 
NEW EQUIPMENT DATA 


OBJECTIVE: Well-distributed non-glare illumination for any building facade. 

CONSTRUCTION: Exclusive one-piece construction in any length to 24’...in 
widths of 15” and 18”. Interlocking sections and door 
frames of extruded aluminum... and end plates, 
mounting plates of cast aluminum. Clear-ribbed glass 
doors. Maximum weather-proofing throughout. In 3 fin- 
ishes — natural aluminum, baked enamel, porcelain 
enamel. 

INSTALLATION: Mounting plates (two to every 8 foot length) fasten to build- 
ing. Fixture is easily locked into mounting plate and 
bolted. 


r 


Contractors: Hirsch Electric Co., Inc., Brooklyn, N. Y *Registered U.S. Patent Office 


tures with pier 
bright brass and copper fir 


Wallingford, Conn 


italog lists stock of 
i phenolic sheets, rods, tubs 
miscellaneous resins, 
lies. Includes compar 
emical, electrical and me 
operties, and lists available 
Plastics and Chen 


24 l6-page booklet “Color Corrected 
Mercury Vapor Lighting for Indoor 
ind 1 N¢ OR P OR AT ED 


Sports Assembly Areas” covers re- 

sults of analysis of such lighting from 

standpoint of players, spectators, choic 38 NORTH SECOND AVENUE * MOUNT VERNON, N.Y. 
of equipment and lamp selection; in MOUNT VERNON 8-1385 


cludes illustrations of actual installa 
tions. Holophane Co. Inc., New York, 
is Me Manufacturers of a complete line of outdoor floodlights and accessories. 
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om page 65A viring, witeh control, underwater light 


| , ing are discussed in this section. The last 
- floodlighting for service stations are in . : 
section includes tables, a list of wiring 
cluded in this booklet with reeommended . i 
materials and a list of the company’s 


. 
layouts for revised lighting 
ad n u p | l g ht , _ 7 . other publications of interest to con 


tractors interested in outdoor wiring and 


com p onen T Outdoor Lighting, Bulletin GEA-  jighting. 


6438, published by the General Electrix 


in mercury Co., Syracuse 5, N. 3 12 pages, no Accident Rates, 1955, published by 


. the National Safety Couneil, 425 No. 
h | g h sooklet is intended as a guide to mod Michigan Ave., Chicago 11, Ill. 
n outdoor lighting for shopping cen Current accident rates for various in 
b li h e ters, suburban businesses and commercial dustries, both major and minor, given in 
ay ig ting parking lo‘s. It illustrates various ap this booklet are based on the reports of 
plications to show how adequate lighting National Safety Council member com 
les in such businesses panies. The publication is prepared by 
the NSC Statisties Division 
Wiring for Residential Outdoor 

Lighting, published by the Construction American Standard Code for the 
Mate 4 vision, General Electric Co.. Designation of Photo Lamps, €78.370- 
2. Publieation No. 15 1956, published by the American Stand 
. no charge. ards Association, 70 East 45th St., New 

York 17, N. ¥ 50 cents. 


is booklet is intended primarily for 
etriecal co ictor. The first section This code for designating and identi 
suggested uses for outdoor light Irving lamps ised in projectors and 

es and weatherproof outlets for other photographie equipment is expected 


idvise his eustomers to be in use on cartons and on the lamps 


outdoor wiring needs themselves within the next few months. 


WITH iring nst atio l wluded in the Chairman of the ASA Committee 
econd section. with diagran of ¥v ‘ vhich produced the code is E. H. Salter, 


a ees ee Serene 


24” ALUMINUM 
UPLIGHT LUMINAIRE 


another exclusive ABOLITE de- SPEC TR : ope : A : 4 : : 


velopment. The new ABotrte 24” 
aluminum UPLIGHT LUMIN 
AIRE was specifically designed for Spectra Meter Now Used by 
the H400-RC1 color improved mer- Lighting Engineers in 
cury reflector lamp. This new 
luminaire is also used successfully 
with 1000 watt mercury lamps. Electric Utilities 
Unique open top design results in Architectural Firms 
18% uplight with H400-RC1, and Motion Pictures & TV 
169% with H1000-C15 lamps. Street & Highway 
Departments 


ABourre UPLIGHT LUMINAIRES Model Work 
produce more comfortable lighting Special Features of Standard Model: 
by reducing brightness contrasts 
between the lamp and the ceiling Extreme Sensitivity Range 
and upper walls. In addition, im- Direct Reading in ft-L 


proved shielding provided by the Locking Microammeter 
luminaire further reduces glare. Focusing 5’ to #1003 at the llth Annual 


Lamps are kept cooler because ex- Small Angle Instrument and Automation 


cessive heat escapes through top, ; Exhibit, New York Coliseum, 
Other Models Available September 17-21. 


For Greater Sensitivity 





Aircraft Industry 


Human Engineering 





Visit our display in Booth 


thereby increasing lamp life. 











WRITE NOW FOR 


COMPLETE DATA W rite for descriptive literature, complete specifi- 


cations and information applying to your par- 


ticular field to: 


PHOTO RESEARCH CORP 


837 N. CAHUENGA BLVD. 
THE JONES METAL PRODUCTS CO HOLLYWOOD 38, CALIF. 


WEST LAFAYETTE, OHIO 
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‘a VALANCE 
ATI 
FOR G0 GIMBAL RINGS! LIGHTING 





New low prices for AT! GIMBAL RINGS mean bigger profits for 
you. And, the adaptability and versatility of these rings mean a 
more desirable line to sell your customers. ATi GIMBAL RINGS 
have many uses with PAR 38, 46, 56 and the NEW 64 sideprong 
lamps as well as the R30, R40 and PAR 38 screwbase lamps. 








GIMBAL RING... GIMBAL RING Gap lactelietion 
for PAR 38, 46, 56 for R30 and R40 a 
and the NEW 64 and PAR 38 screw- Around 

sideprong lamps. base lamps Corners 


WRITE + WIRE + CALL FOR DETAILS 


Alexander-Tagg Ind. inc 
HATBORO. PA OSBORNE 5-7200 4E | USE Ti2 SLIMLINE 


In Those Hard-to-get-at Places 
THE ALL-NEW I.E.S. Now, with new Milwaukee Valance Strips you can 


light shallow or irregular coves, narrow valances, and 


Recommended Practice other confined areas with high-lumen T-12 Slimline. 





>” 91," 


If you can allow 2” x 214” space, you can have the 
advantages of standard relampable, trouble-free, eco- 


for 
O t \ | a E L | G + Tl N G nomical slimline where formerly only luminous tub- 
ing could be used 


Now ready in booklet form. Order copies now for Available in 48”, 72” and 96” single lamp lengths... 
your customers and contacts. Be the first with the facts Up to 384” with 4 lamps. One remote ballast box 
on this vital subject. Single copies, 50¢ required every 32°. All ETL equipped. 


See your electrical NORTUERN LIGUT 


Publications Office wholesaler, or 
ILLUMINATING ENGINEERING SOCIETY write for Bulletin 
552. MIiLWAUKEE 
1860 Broadway, New York 23, N.Y. 1661 N. WATER ST. 


Cc OM PAN Y 

















Century has the answers... 


The answers to the lighting problems 
of the architect, lighting consultant 
and electrical engineer. Data sheets on all 
Century lighting instruments are 
available upon request. These data sheets 
contain specifications, detailed 
performance data and schematic drawing to scale, 
Because of its recognition and solution of 
individual lighting problems, Century has 


a position unique in the lighting field, 


= 


Century Lighting Inc. 


521 West 43rd Street 
New York 36, N. Y. 


1820-40 Berkeley Street 1477 N. E. 129th Street - 


C-1 Junior Santa Monica, Calif. N. Miami, Florida 
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RUGGED Sheffield UVR pan, made of INDEX TO ADVERTISERS 
special medium impact polystyrene, is September 1956 
undamaged by tortuous bending and 
rough handling. Such strength helps min- 
imize breakage during shipping and 
handling 








Abolite Lighting Division 
Jones Metal Products Co. 
Advance Transformer Co. 
Ainsworth Lighting Ine. 
Alexander-Tagg Ind. Ine. 
Benjamin Electric Mfg. Co. 
Back Cover 
Century Lighting Inc. 69A 
Certified Ballast Manufacturers 
Inside Back Cover 
Champion Lamp Works 66A 
Corning Glass Works 143A 
Curtis Lighting Inc. 5A 
Day-Brite Lighting Ine. 1A 
E. 1. duPont de Nemours & Co. 

Ine. SIA 
Eastern Fixture Co. 544A 
Electro Silv-A-King Corp. 61A 
Fluorescent Fixtures of Calif. 39A 
Garden City Plating & Mfg. Co. 12A 
General Electric Co., Apparatus 11A 

He General Electric Co., Const. Mat'ls. S7A 
S FFIELD AN NOU NCES FIRST General Electric Co., Lamp 415A 
Gering Products Ine. 63A 
LIGHT-STABLE BREAK-RESISTANT Gibson Manufacturing Co. 412A 
’ Gries Reproducer Corp. TIA 
Edwin F. Guth Co. Inside Front Cover 
POLYSTYRENE PLASTIC PANS Holophane Co. Inc. 140A 
Hubbard & Company 27A 
, Hughey & Phillips Ine. 65A 
Sheffield’s new UVR pans for fluorescent lights resist breakage Kopp Glass Ine. saa 
luring handling and shipping, yet have a bright, white color com K S H Plastics Ine. 52A 
Light & Power Utilities Corp. 65A 
, Litecontrol Corp. 6 
In addition, they have high light transmission (40 more than anh Ten Be 
; agni Flood Ine. 
inyl pans with the same hiding power) and extreme light sta- MePhithen Manafecturing Co. 
A Metaleraft Products Co. Ine. 


, , Mi " . “4 
Secret of their unusual property combination is a new formula- licro Balancing Inc 
Miller Company 


tion developed by Sheffield engineers, plus the addition of North Linhe ( 
Mary : : orthern Light Co. 
Sheffield’s special ultra violet absorbing material. The latter helps ensiiie Lighting — 
. = ove 4 orp. 
the UVR pans maintain their color as much as 15 times longer than Perfeclite Company 
invl, 4 to 5 times as long as regular styrene materials. Pfaff & Kendall 
¢ Philadelphia Elec. & Mfg. Co. 
UVR pans also have high hiding power, satin-smooth surface + ens Re “7 ne ae. Co 
, . - oto esearch orp. 
finish and dimensional accuracy Pittsburgh er three _ 
, ; nea, ite 7 
[he new pans make it possible for designers, engineers and archi- ~ oven = a ‘ 
tects to obtain the cost advantages of polystyrene without sacrifice Rohe a: H sa — ” 
. onm . aas a. 
of hiding power, appearance or light transmission. ama ay een amet 
£ . a . ers re 


Full details on Sheffield UVR pans are readily available. Write to Sheliets Finstice Ene. 
j Silvray Lighting Inc. 


Shefheld Plastics Inc., Section 61-4B, Sheffield, Mass., or contact ; “ae a 
aie ee one i he Smitheraft Lighting Div. 
your nearest Sheffield representative. Sensei Gh 
. . : . Sola Electric Co. 
Precision Engineered Rigid Plastic Extrusions Starring & Company Inc. 
Sunbeam Lighting Co. 
Sylvania Electric Products Ine. 
Union Metal Mfg. Co. 
Universal Mfg. Corp. 
SHEFFIELD PLASTICS Viekers Electric Division 
Vickers Incorporated 
Wakefield Company 
Westinghouse Electric Corp., 
Lamps 58A-5 
. Westinghouse Electric Corp.., 
SHEFFIELD, MASS Lighting 38A 
J. A. Wilson Lighting & Display 
Ine. 28A 


i 


parable to regular high quality acrylic pans. 
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2) economical small 


Is YOURS The Latest?... 


You can’t be sure you have | 
all the facts about lighting | 
unless you have a copy of | 
the new... 


Second Edition 


LES. 
LIGHTING 
HANDBOOK 


f li h i 
Prepared by 1.E.S. ‘echnical committees, this 987-page lighting or ig ting 


ompendium contains 18 sections of lighting practice, theory and 4 
calculations Appendices . . Manufacturers’ Reference Data manufacturers ; 

655 photos, drawings, lighting tables, charts, graphs, to hel; GRC die-cast 
you solve tough lighting problems The unusual flexibility of the Gries FASTENERS 


If your problems are lighting problems, don't be another day 





die casting technique may be the to meet every need. Quick 


withont the new I.E.S. Ligutina HANDBOOK small deliveries from stock on 


answer to your needs for 

Pri parts and fasteners. GRC die-cast WING NUTS 
rice . . . $8.00 threaded fasteners are right for aeae SeREws 

I.E.8. Members: If you have not ordered, your special member ond — you can buy WING SCREWS 

po 5.5 them for less! THUMB NUTS 

a? 2 any Saes Gee TUBULAR RIVETS 

ORDER NOW! Write today for bulletins, samples, 

. : ’ prices. Prompt quotations on spe- 

Publications Office cial parts. 


ILLUMINATING ENGINEERING SOCIETY GRIES REPRODUCER CORP. 
1860 BROADWAY NEW YORK 23, N. Y 




















BUDGETLITE 
—practical, simple, f 
economical—comfort- \ : s INSTALLATIONS: 
able lighting for practi- \ 


cally all working conditions. New York Telephone Co 
| First National Bank of N. ¥ 





New York Stock Exchange 


( 
‘ 4 CBS 
/ | J Kraft Foods Co 
(om ¢ j DeLUXE Charles Pfizer and Co.. Brooklyn. N. Y 


// BUDGETLITE _ oe 


—an economic Prudential Insurance, Newark, N. J 
answer that gives Merck & Co., Rahway, N. J. 
new low-brightness Scott Paper Co., Chester, Pa 
fluorescence at low United Engineers & Constructors, 
cost. Philadelphia, Pa. 
— = { Haliburton Oilwell & Cementing Co., 
SPACIALITE Duncan, Okla. } 
Houston Post, Houston, Texas 


—finest luminous 
American Can Co. 


indirect lighting 
from light uni- 
formly distributed 


Banco De Reservas, 
Dominican Republic 
lripler Hospital, Territory of Hawaii 


nen fr cence” FLUORESCENT LIGHTING 
cnt, ay to ional empieeeh tne QUT PMENT 


THERE IS AN AINSWORTH FIXTURE FOR EVERY NEED: for factories, offices, public buildings, drafting rooms, schools 


Write jor Factual Bulletins 


38 - 14 29th Street, Long Island City 1, New York 
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Sola ballast operates 22% cooler 
for longer ballast life 


QUIET OPERATION: Exclusive Sola methods for core- 
and-coil assembly, case design, and compounding, pro- 
duce noise-level lower than that of other leading ballasts 
designed for similar duty. 


New standards for cool, quiet ballast operation of two 
40WT12 rapid-start lamps are now provided by a com- 
pact Sola Fluorescent Ballast (Cat. No. 624-427). The 
superior performance available with this new ballast 
typifies the complete line of Sola Fluorescent Ballasts. 


COOL OPERATION: ETL test results show copper heat 
rise of only 50.9° C.—22%, cooler than industry stand- 
urds. Low copper heat rise results in exceptionally cool 
operation and long life for ballasts of this type and size. 


SOLA mae 


CONSTANT VOLTAGE 
SOLA ELECTRIC CO., 4633 West 
PHILADELPHIA: Commercial Trust 8idg 


Your area representative, listed below, is one of a 
nationwide sales organization maintained by Sola 
Electric Co. to provide prompt attention to your 
requirements. He'll be happy to service your request 
for further information. 


TRANSFORMERS © FLUORESCENT LIGHTING BALLASTS © MERCUKY VAPOR LIGHTING TRANSFORMERS 
16th Street, Chicego 50, Ulinois, Bishop 2-1414 ¢ NEW YORK 35: 103 E. 125th St., TRofalgor 6-6464 
Rittenhouse 6-4988 © BOSTON: 272 Centre Street, Newton 58, Mass., Bigelow 4-3354 @ CLEVELAND 15: 


1836 Euclid Ave., PRospect 1-6400 © KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 @ LOS ANGELES 23: 3138 E. Olympic Sivd., ANgelus 
9.9431 © SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO: 102 Loird Drive, Moyfair 4554 © Representatives in Other Principal Cities 
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CBM 


CERTIFIED 


PRESIDENT 


wu F LITTLEs 


RECENTLY RELEASED UeS- 
NEARLY 2 out OF 5 OF 


Here are the rea | 
ere dave rea 
Experience shows that ballasts deliver- 
ing improper electrical values to tubes 
may reduce lamp life by as much as 
50% and light output as much as 30% 
below ratings. 

To prevent such losses and to provide 
every possible safeguard, CERTIFIED 
CBM BALLASTS are made to exacting 
specifications that prescribe the correct 
electrical values to be delivered to the 


tube. 


*Total ballast sales from | 


RATIFIED BALLAST MANUFACTURERS 


2116 KEITH BLDG., 
CLEVELAND 15, OHIO 


Seven of the country's 
leading manufacturers 

of ballasts make 
CERTIFIED CBM BALLASTS. 
Participation in CBM is 
open to any manufacturer 
who wishes to qualify. 


BUREAU OF CENSUS 
ALL HPF BALLAS 





STATISTICS REVEAL THAT 


v= 
TS SOLD in 19595 weRE CB 


y 


TiD7S OVEVW)YDECL77I70 


‘+ 
4 


And to assure conformity to these spe- 
cifications, Electrical Testing Labora- 
tories, Inc., regularly tests samples of 
factory production. 

That’s why nearly 2 out of 3 HPF bal- 
lasts* carry the famous CBM emblem. 
With CERTIFIED CBM BALLASTS 


you're assured: 


S. Dept. of Commerce. CERTIFIED CBM BALLAST sales from ETI reports. 


wai OO 
| 


Send for free booklet, “Why It Pays to 
Use CERTIFIED CBM BALLASTS in Fluo- 


rescent Lighting Fixtures”. 


sis 


NAME 


——nl : 


\ 





ADDRESS 


CITY 





than a Piece of Chalk 
School Lighting Practice! 


Announcing thee Nw CAPRI 


for Lower Cost School Lighting! 


New Low Brightness! Now Benjamin 
brings you a new twin-lamp fluorescent 
unit that is shallower than a piece of 
chalk! Yet, the “capri” 
1ESs School Lighting Practice, 
brightness 


meets the 
includ- 


new 


ing even more Stringent 


control. 


New Low Silhouette! In a triumph of 
illuminating engineering, the “CAPRI” 
meets these standards even though it 
features the 
portions and the most petite, inconspi- 
high and 10':” 
any fluorescent school light- 
ing unit! Modern, 
“CAPRI” units actually help improve 


slimmest, trimmest pro- 
uous silhouette (3'10" 
wide) of 
ultra-streamlined 


the appearance of school lighting jobs 
to an extent never before accomplished 
at such small cost. 


New Low Price! The “capri” triumphs 
over high school lighting costs, too! 
Despite its modern appearance and 
engineering that meets IEs Practice, it 
is one of the LOWEST PRICED pendent- 
type fluorescent units on the market 
today. Use it with 40-w Rapid Start or 
96” Slimline lamps. Sliding hangers 
help you circumvent pipes and duct 
work. Unique air circulating vent at 
bottom of unit keeps dirt accumulation 
to a minimum. Benjamin Electric Mfg. 


»., Des Plaines, Illinois. 


ae LOW-PRICED BENJAMIN CAPRI 


Sold Exclusively through Electrical Distributors 





